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Méeting Point

Type

Test Substance

M ethod
e Guiddine

B Test Type
e GLP
% Year

Result
® Médting Point

Remarks Fed for
Kesults

Conclusions
Remarks Field

Data Quality
® Reliability

References

Other

s

Melting Point

1,3-Dioxolane
CAS Number: 646-06-O

None

Melting Point
No
Unknown

95 deg C

Handbook data

The mdting point is -95 ‘C

Klimisch Code 2. A rdiability code of 2 is assgned to data from reference
handbooks.

1. Lide, D.R. (ed). CRC Handbook of Chemigtry and Physcs 72nd ed. Boca
Raton, FL: CRC Press, 199 1 992.,p. 3-2 18
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Bailing Paint

Type

Test Substance

Method
® Guideline

e Test Type

® GLP
® Year

Result
® Boiling Point

Remaks FHed for
Results

Conclusions
Remarks Field

Data Quality
® Reliability

References

Other

Boiling Point

1,3-Dioxolane
CAS Number; 646-06-0

None

Boiling Point
No

Unknown

78 deg C @ 765 mm Hg (1)

Handbook data

Boiling point is 78 dey C @ 765 mm Hg (1)

Klimisch Code 2. A rdiahility code of 2 is asdgned to data from reference
handbooks.

l. Lide, DR (ed). CRC Handbook of Chemistry and Physics. 72nd ed. Boca
Raton, FL: CRC Press 199 11 992. p. 3-218
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Vapor Pressure
Type Vapor Pressure

Test Substance 1,3-Dioxolane
CAS Number: 646-06-0

Method
® Guideline None
e Test Type Vapor Pressure
® GLP No
® Year Unknown
Result

B Vapor Pressure 70 mm Hg @ 20 Deg C

Kemaks Fed for
Results Handbook data

Conclusions

Remarks Field Vapor pressure is 70 mm Hg a 20 *C

Data Quality
» Reliability Klimisch Code 2. A rdigbility code of 2 is assigned to data from reference
handbooks.
References Sax, N.I. and RJ. Lewis, Sr. (cds). Hawley's Condensed Chemica
Dictionary. 11 th ed. New York: Van Nogrand Reinhold Co. p 425 (1987).
Other
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Partition  Coefficient,

Type
‘Test Substance

Method
® Guideline
® Test Type
e GLP

o SO

Result
®lo g ko/w

Octanol-Water

Patition Coefficient, Octanol-Water

1,3-Dioxolane

Not specified

Patition Coefficient, Octanol-Water
No

1995

Experimental -0.37

Cadculated by KOWWIN -0.312

Remaks Fidd for Dioxolane was one of the reference compounds for development of the

Results

Conclusions
Remarks Fedd

Data Quality

® Reliability

References

Other

KOWWIN programn (module of EPIWJIN). The experimentd vdue is from the
literature. The cadculated vaue is the result of the KOWWIN cdculaion. The
expaimentd vaue is given priority and the cdculated vaue is supporting.

The log K, is approximatdly -0.35. This materid is expected to be redively
water soluble and not bicaccumulate to any dgnificant degree.

Klimisch Code 2. A reliability code of 2 is generdly assigned to literature
vaues not conducted under OECD guidelines or glps.

|. Hansch. C, A. Leo and D. Hoekman. Exploring QSAR. Hydrophobic,
Electronic, and Steric Congtants. ACS Professonal Reference Book.
Wshington, DC: American Chemicad Society. 1995.

2. KOWWIN v 1.66, Syracusc Research Corporation, Syracuse, NY (April
2000)
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Water Solubility

Type
Test Substance

Method
® Guideline

® Test Type
GLP

o Yea

Result
B Solubility

Remarks Fedd for
Results

Conclusions
Remarks Fdd

Data Quality
® Reliability

References

Other

Water  Solubility

[,3-Dioxolanc

None specified

Water  Solubility
No

Unknown

Soluble in waer in dl proportions.

Handbook data

Materid is soluble in water in dl proportions.

Klimisch Code 2. A reliability code of 2 is assgned to data from reference
handbooks.

|. Lide, D.R. (ed). CRC Handbook of Chemistry and Physics. 72nd ed. Boca
Raton, FL: CRC Press, 199 1-1992..p. 3-2 18
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Photodegradation

Type
Test Substance

Method
# Guideline

e Test Type

® GLP
® Year

Results
® Result

Remarks Fed for
Results

Conclusions
Remarks Fidd

Data Quality
® Reliability

References

Other

HPV Teding Plan 1,3-Dioxolane (CAS Number 646-06-0)

Photodegradation

1 .3-Dioxolanc

Edimated Using verson 190 of the Atmospheric Oxidation Program for
Microsoft Windows (AOPWIN) ' which estimates the rate constant for the
amospheric, gasphese reaction between photochemicaly produced  hydroxyl
radicals and organic chemicas. The rate constants estimated by the program are
then used to caculate amospheric haf-lives for organic compounds based upon
average  amospheric  concentrations  of  hydroxyl  radicd.

Photodegradation Estimate

No
2000

APOWIN edimated OH rate constant 112X 10-l 2 cm3/molecule-sec

The APOWIN esimate for the reaction rate is based on smple hydrogen
abgraction. Smilar  compounds provide edimates close to measured vaues for
this rate condant. Thus, the method is expected to provide an accurate estimate
of the reaction rate constant with hydroxyl radica. Based on the estimated rate
congant and using the defaults in APOWIN for amospheric hydroxyl radica
concentration, the esimated hdf-life is approximately 1 15 hours.

The amospheric hdlf-life of 1,3-Dioxolane in the amosphere is estimated to be
in the range of 115 hours

Klimisch Code 2. A rdiability code of 2 is assgned a result using an accepted
method of edimation.

|. Syracuse Research Corporation, Syracuse, NY (April  2000)
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Water Stability
Type Water  Stability

Test Substance 1,3-Dioxolane
CAS Number: 646-06-O
Purity 99.98%

Method
® Guideline OECD 111 (1981)
e Text Type Hydrolysis as a Function of pH
®» (GLP Yes
® Year 2000
Remarks Field for # Duration Four days (prdiminary test only)
‘I'et Conditions
$ Analytical Direct injection into GC using flame ionization detector.
Method
£ Buffers Target Measured pH
ol Buffer System 4 50 C
4.0 Potassum  biphthaate 3.96
7.0 Potassum  phosphate 7.03
9.0 Sodium  borate 9.04
¥ Vessels Amber Teflon-lined screw cgp vids
# Replicates Two a each pH.
¢ Temperature 51 £0.2"% c
# Additional Not conducted since materid showed less than ten
Testing percent degradation & 50° in four days.
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Results

e  Nomind 400 mg/
Target
Concentration
® Measured Measured  Concentration Percent
Concentrations .
I pH (mg/) Degradation
Initial Final At51" Cin 4 days
3.96 484 574 2.1
7.03 345 342 0.9
9.04 529 523 1.2
B Percent Less than 10% at 50 in four days
Degradation
° Breakdown None
Products

Remarks Fidd for Data were consstent a al pH vaues there may have been dightly more

Results degradation a the lower pH.
Conclusions
Remarks Fdd ' Dioxolane is sable a pH 4, 7 or 9 for four daysat 51 * C under the

conditions specified in the OECD 111 Guiddine.

1 Dioxolane is considered to have a haf-life (t ) a 25 " C greater than one
year at pH 4, 7 and 9.

Data Quality
® Reliability Klimisch Code [. May be used without restriction.
Reference 1,3-Dioxolane CAS No. 646-06-0. Hydrolysis as a Function of pH. Toxikon
Corporation, Laboratory Project ID 00J0009f, October 2000.
Other The hydrolyssmodding program found in EPIWIN contains no vdid modd for
edimating hydrolyss of ethers
References  for 1. HY DROWIN modding program, verson 1.67, as found in EPIWIN v 3.05,
supporting  studies Syracuse Research Corporation, Syracuse NY (April 2000).
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Theoretical Didribution  (Fugacity)

Type Theoretical Distribution (Fugacity)
Test Substance [,3-Dioxolane
Method
® Guideline Edimaed usng the MacKay Level Il modd with standard defaults contained in
EPIWIN v 3.05. !
B Test Type Levd I Fugacity Mode
» GLP No
B Year 2000
Remarks Fied for

Fugacity was cdculated usng EPIWIN v 3.05 with a Single Leve Il output
based on the Emisson values shown beow, other parameters used in the mode
are aso given below. The data inputs usng the EPIWIN MacKay [l mode were
judged reasonable and adequate for this HPV edtimate.

Method

Mol ecular W: 74.09

Henry's LC : 2.45e-005 atm-m3/mole (EPIWIN Henry database)
vapor Press : 104 mm Hg (Mpbpwin program
Log Kow © -0.37 (Kowwin program
Soil Koc © 0115 (calc by nodel)
Concentration Hal f-Life Em ssi ons
(percent) (hr) (kg/hr)
Air 4.11 23 1000
wat er 54.1 360 1000
Soi | 41.7 360 1000
Sedi nment 0. 0905 1.44e+003 0
Fugacity Reaction Advection  Reaction Advection
(atm) (kg/hr) (kg/hr, (percent) (percent)
Air 1.0le-0110 920 306 30.7 10.2
water 6.65e~010 774 402 25.8 13.4
Soil 1. B7e-008 597 0 19.9 0
Sedi nent s5.s4ae-010 0.324 0.0135 0.0108 0.000449

Persistence Time: 248 hr

Reaction -Time: 324 hr
Advection Tine: 1.05e+003 hr
Percent Reacted: 6.4

Percent Advected: 23.6

Hal f - Li ves (hr), (based upon Biowin (Ultimate) and Aopwin) :

Air: 23.01
Water: 360
soil B 760

Sedi ment: 1440
Bi owi N estimate: 3.018 weeks

Adveczion Tinmes (hr):
Air: 100
wat er: 1000
Sedinent:  Se+004
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Result

e Distribution 0 Air 41%
0 Water 54 %,
0 Sail 42 %
0 Sediment 01 %

Kemaks Fidd for  This is the currently accepted model for theoreticd distribution estimation.

Results
Conclusons
Remarks Field This materid is expected to environmentaly didribute primarily in waer and
Soil.
Data Quality

® Reliability ﬁ\leiirr?(;d&hofcog;imgt'iorf\ reliability code of 2 is assigned a result using an accepted

References 1. Syracuse Research Corporation, Syracuse, NY (April 2000)

Other

HPV Teding Plan 1,3-Dioxolane (CAS Number 646-06-0) Page 39



Biodegradation

Type Ready Biodegradation
Test Substance 1,3-Dioxolane
CAS Number: 646-06-0

Method

® Guideline OECD 301D

® Test Type Keady Biodegradation

+ GLP Yes

® Year 2000

# Contact Time 35 Days

® |nnoculum Municipd Water Trestment Secondary Effluent
ggr?;'lt(izn? Ted & Innoculum ® Fresh domestic water trestment secondary effluent
collected about one week prior to test

% Onc ml filtered effluent per liter find
concentration.

e Not acclimated

§ Test Material
Concentration

3.04 mg/l

Sodium Benzoate a 3 mg/l
% Refaence maeriad showed 78% of THOD

0 Reference Material

¢ Incubation s 22 Cin the dak
Temperature

¢ sampling ® 0,35, 11, 14, 17,21, 28 and 35 days
Frequency ® Duplicate bottles sampled

@ Analytical Method ® Oxygen  consumption

& Controls and % [nnoculum blank without test materid

Blanks % Postive control using Sodium Benzoate

HPV Teding Pan 1,3-Dioxolane (CAS Number 646-06-0) Page 40



Result

#® Degradation
Percent  after
time

® Result
® Kinetics

® Breakdown
Products

Remarks Fdd for
Results

Conclusons
Remaks Fidd

Data Quality
® Reliability

References

Other

References  for
Supporting  Studies

3.7 % Biodegradation in 35 days

Not Readily Biodegradable
Not applicable

None determined

Not readily biodegradable

Not readily biodegradable under these conditions

Klimisch Code 1. Recent glp study meeting current OECD guideline, may be
used without redtriction

| ,3-Dioxolane (CAS 646-06-0): Ready Biodegradability: Closed Bottle Test.
Toxikon Corporation September 2000, submitted to Ticona and Ferro
Corporations

This study is supported by an earlier study, sponsored by Celanese, in which
Dioxolane was tested for biodegradation usng a municipd secondary effluent
and measuring oxygen consumption with a manometric respirometer. After 15
days Dioxolane showed 5.2 % of the THOD. !

This result is supported by the BIOWIN V4.0 modd found in EPIWIN. Two 9f
the three modeds included predict that Dioxolane will not rapidly biodegrade. *

1. Report to Cdanese Chemicd Company Inc. on Toxicology and Fate of
Sdected Indudtriad Chemicds in Aquatic Ecosystems. JR. Wadton and
E.M. Davis, University of Texas @& Houston. December 1980.

2. EPIWIN v 3.05, Syracuse Research Corporation, Syracuse NY (April
2000).
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Acute Toxicity to Fish

Bluegill sunfish ( Lepomis macrochirus )
At the beginning and end of each 24-hour renewd period

None applied to hiology due to lack mortdity

Type Acute Toxicity to Fish
Test Substance 1,3-Dioxolane
CAS Number: 646-06-0
Purity 99.98%
Method
®» Guideline OECD 203 (1992
o Test Type Acute Toxicty to Fish
® GLP Yes
# Year 2000
® Specied/Strain
» Analytical
Monitoring
®  Exposure 96 hours
Period  (unit)
B Test Details Stic renewd, renewd every 24 hour
e Statigtica
Methods

Remarks Fed for
Test Conditions

4 Fsh Sze and Age

§ Test conditions
£ Solvent

¢ Dilution Water
Source and
Chemistry

HPV Testing Plan 1,3-Dioxolane (CAS Number 646-06-0)

Lepomis macrochirus jweniles 29 = 19 mm
average dtandard length and 057 + 0.11 g average
wet  weight.

As specified in OECD 203

Nong, test materid waer soluble

Filtered city of Jupiter (Florida) freshwater with an
initid hardness and akalinity of 66 and 28 mg/l as
CaC03, rexpectivdy and an initid dilution water
temperature range of 23.1 to 232 ®C. Find hardness
and dkalinity on day 4 were 74 and 30 mg/l as
CaCO03, respectively.

Page 42




€ Stock and Test
Solutions

% Vessels and
Lighting

9 Fish per Vessd
and Group

# Dose Selection

¢ Water Chemistry
in Control and in

One Concentration
Where Effects
Were Observed

¥ Renewal

% Exposure period
and Observations

HPV Teding Plan 1,3-Dioxolane (CAS Number 646-06-0)

A dock solution with target concentration of 10,000
mg/kg wes prepaed by weighing the tet materid
and disolving it in dilution water. This stock was
diluted to prepare the tedt solutions each day.
Concentration of Dioxolane in both the stock and the
test dilutions were determined by gc andyss usng a
glp vaidated method.

The test chambers were 3.5-gallon glass jars (22-cm
diameter x 30-cim height) containing 90 L of dilution
water and providing a water depth of approximately
25 cm. All test chambers were covered throughout
the exposure period to reduce evaporation or
contamination. The test chambers were postioned in
a water bath set to maintain 23 + 2°C under

fluorescent lighting regulated to a photoperiod of 16
hours light and 8 hours darkness The light intendty
ranged between | | .9 and 17.1 microMols per square
meter per second

There were 10 fish in each vessd, 30 fish (3 vesss)
per trestment and control

Dose sdlection of 100 mg/l was based on a range-
finding study under datic conditions with
concentrations as high as 1000 mg/l showing no
mortality.

Dissolved oxygen averaged about 85 mg/l a the
beginning of each renewa period and was found to
be between 5.9 and 6.9 mg/l at the end of each 24-
hour period. Only one measurement of 48 total was
below 6.0 mg/l. The initid pH varied from 7.7 to 8.0
a the beginning of each 24-hour renewa period and
ranged from 6.9 to 7.7 a the end of each period (only
one messurement of 48 totd was below 7.0). The pH
and DO were similar in the control and trestment
group.

Solutions were renewed after 24 hours. The test
materid was known to be volatile

Four days with daly observations
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€ Tempeaure range 22.0to 23.2" C as measured at eh beginning and end
of each 24-hour renewal, The diumnd range of the
weter bath temperature was continuoudy monitored
using a minimum/maximum thermometer and
recorded daily and ranged from 2 1.6 to 234" C over

the testing period.
¢ Analytical Results Measured Concentration (mg/l) *
Day Initial 24 hours
| 108 93.8
2 102 91.8
3 105 72.1
4 99.6 90.5

Mean Concentrations* over al
measurements 95.4 mg/!

Test materid bdow limit of detection in
controls

T Compodte sample from dl three vessds
* Arithmetic mean

Results
® Nominal 0,100 mg/l
Concentrations
® Measured 95.4 mg/l (mean over 96 hours of test)
Concentrations
® Uuits lng_/l'
o LCy >95.4 mg/l at 24, 48, 72 and 96 hours.
o LG, 95.4 mg/l a 24, 48, 72 and 96 hours
e NOEC 95.4 mg/l at 24, 48, 72 and 96 hours
4 Mortality No fish died during the exposure period
$ Sub-lethal No sub-lethd effects of the test substance were
Effects observed.
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Conclusions

Remarks Fedd

Data Quality

e Reliability

Reference

Other

References for
supporting  sudies

The 96-hour LC 4 for the limit test was >95.4 mg/l (based on measured
concentrations). The no-observed-effect-concentration (NOEC) for the limit
test was 95.4 mg/l.

Klimisch Code 1. May be used without redtriction.

1,3-Dioxolane CAS No. 646-06-0: Acute Toxicity to Bluegill, Lepomis
macrochirus, Under StaticcRenewa Test Conditions. Toxikon Corporation,
Laboratory Project ID 00J0009g, October 2000.

§  This study is supported by an earlier study, sponsored by Cdanese, in
which Sheepshead minnows (Cyprinodon variegates, 5 per group) were
exposed to Dioxolanc a concentrations of 7500, 11000, 13000, 15000 and
25000 mg/1. In this study the 48 hour-LC s, was reported to be 12000
mg/l. and the 96-hour LC , was 7500 mg/l, the 96 hour-LC s, was reported
to be 10000 mg/l. and the 96-hour LC ; was 7500 mg/l. In this study 5 fish
per concentration were exposed and a clear dose-response was established
with a 24-hour mortdity of 5/5 at 25000 mg/l. Based on the voldtility of
Dioxolane, the actud vadue for the EC 54 in this sudy is likdy somewhet
than reported. Neverthdess, this study supports the low order of toxicity
found for Dioxolane toward bluegill sunfish 1

Y The EPA ECOSAR Modding Program found in EPIWIN, estimates the
96-hour LCs, for fish to bc 8 150 mg/l.2

1. Report to Cedanese Chemicd Company Inc. on Toxicology and Fate of
Sdected Industrid Chemicds in Aquaic Ecosysems. JR. Waton and
E.M. Davis, University of Texas a Houston. December 1980.

2. ECOSAR modeling program, version 00.99f, as found in EPIWIN v 3.05,
Syracuse Research Corporation, Syracuse NY (April 2000).
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Acute Toxicity to Aquatic Invertebrates

Type Acute Toxicity to Aquatic Invertebrates
Test Substance 1,3-Dioxolane
CAS Number: 646-06-0
Purity 99.98%
M ethod
e Guideline OECD 202 (1984)
o Test Type Dagphnia, acute  immobilization
aGLP Yes
o Yex 2000
8 Analytical Determination of tes materid concentration a 0,24 and 48 hours
Procedures

B Species/Strain Daphn ia magna

® Test Details Static  renewal

B Statistical None necessary due to lack of greater than 50% mortality
Methods

Remarks Field for § Age a study Less than 24 hours

Test Conditions initiation

¢ Test conditions As specified in OECD 202,
¢ Solvent Moderaely hard fresh waeter

¢ Vessel Crydadlizing dishes 10 cm diameter by 5 cm desp.
Vessels were kept covered with glass plate during test to
reduce loss of tet materid. Dishes contained 200 ml of

solution
§ Daphnids per Twenty
group
§ Daphnids per Five
vessel

§ Exposure period 48 nours
§ Temperature 19.2t020.0" C
range

fi Observation times 24 and 48 hours

€ Solution pll range 7.6 to 7.8 a al concentrations a both 0 and 48 hours
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¢ Dissolved oxygen Above 88 mg/l for dl solutions & 0 and 48 hours

¥ Renewal Solutions were renewed after 24 hours

¢ Anadytica Results Meesured  Concentration  (mg/1)
Target Initial 24 | 24 hours 48 Mean
Conc hours| Renewed Hours | Conc*
250 244 179 240 190 213
500 485 315 495 348 411

1000 982 546 | 990 570 | 772
* Arithmetic mean

0 Water Parameters . Hadness of 68 mg/l as cacium carbonate
»  Alkdinity of 26 mg/l as cdcium carbonate
»  Specific conductivity of 527 microSiemens

Results
® Nominal 0, 250,500 and 1000 mg/l
Concentrations
® Measured 213411 and 772 mg/l (mean over 48 hours of tes)
Concentrations 1
® Units mg./l
® ECs >764 a 24 hours
> 772 a 48 hours
s EC, v 24 hours 764 mg/l

1 48 hours Not determined

Remarks Field for € Immobilization Cumulative Number Immobilized
Results Concentration 24 hours 48 hours
0 0 0
213 0 8120
411 0 6/20
772 0 9/20
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Conclusons
Remarks Fidd 1 The ECy, (24 hour) was >764 mg/l and the EC (24 hour) was 764 mg/l
based on the mean measured concentrations. The EC 5, (48 hour) was >772
mg/l and the and EC, was not found based on the mean measured
concentrations

The voldtility of the tet substance mekes it difficult to accurately determine
the exposure concentrations. Based on the lack of mortality and the lack of a
typical dose-response curve, it appears that the stress of the renewa
conditions may have contributed to the immobilization. It is dear tha the
tex materid has a low order of toxicity to daphnids. Because of this result
and the difficulty in mantaning concentration leves further studies were
not conducted.

" A prdiminay rangefinding tet was conducted as pat of this sudy. In this
test, ten daphnids were cxposed for 48 hours to nomina concentrations of O,
0.1, 1 .0, 10.0, 100 or 1000 mg/l Dioxolane in water. Under these conditions,
no immobilization was observed.

Data Quality
e Réliability Klimisch Code |. May be used without restriction.

Reference 1,3-Dioxolane CAS No. 646-06-0: Acute Toxicity to the Water Flea, Daphnia
magna, Under Static-Renewa Test Conditions. Toxikon Corporation,
Laboratory Project ID 00J0009¢ October 2000.

Other " This study is supported by an ealier study, sponsored by Celanese, in which
Dioxolane was tested at 1000, 5000, 6500, 8000, 9000, 10000 and 12500
mg/l. In this study the 24-hour EC50 was reported to be 7650 mg/l and the
48-hour EC50 was reported to be 6950 mg/l. ' In this study 20 daphnids
were exposed and a clear dose-response relaionship was obtained. Based on
the voldtility of Dioxolane the actud vaue for the EC50 in this study is
likedy lower than reported. Neverthdess, this study supports the low order
of toxicity found for Dioxolane toward dgphnids.

1 The EPA ECOSAR Modding Program found in EPIWIN, edimates the 48-
hour LCs for daphnia to be 7400 mg/l. *

References  for 1. Keport to Cdanese Chemicd Company Inc. on Toxicology and Fate of
supporting  studies Sdected Industrid Chemicds in Aquaic Ecosysems. JR. Waton and
E.M. Davis, Universty of Texas a Houston. December 1980.
2. ECOSAR modding program, verson 0.99f, as found in EPIWIN v 3.05,
Syracuse Resesrch Corporation, Syracuse NY (April 2000).
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Toxicity to Aquatic Plants

Type Toxicity to Aquatic Plants
None 1,3-Dioxolane
CAS Number: 646-06-O
Purity 99.98%
Method
® Guideline OECD 201
B Test Type Algee Growth Inhibition
L] GLP Yes
o MO0 2000
o  SpeciesStran  Selenastrum capricornutum The culture originated from an inoculum  received
from the Cardlina Biologicd Supply Company (Burlington, NC) and l:as been
maintained in the laboratory since December 3, 1999.
]

Element Basis Number of cdls per ml. And area under the growth curve

® Exposure 72 hours
Period

® Analytical Yes
Monitoring

® Statistical % ECs vdues were caculated based on both biomass growth (oompfar'ison of
Methods area under the growth curves), the ECs, and on the average specific growth

rate, the E (. ECsq vaues and their 95 percent confidence limits were
estimated by a computer program (U.S. EPA, 1994) for caculating EC
vaues by probit andyss

4 In addition to the EC 5 vaues, a no-obsarved-effect concentration (NOEC)
was cdculated by andyss of variance (ANOVA) with gatidicd differences
between cdl densty means determined by Dunnett's procedure (U.S.EPA,
1988). Satidicd diffcrences were determined a a probability level of 0.05.

% Inhibition caculations are based upon a comparison of the areas under the
growth curves and are reported using the symbol E Csq. The 24, 48 and 72-
hour ECse vaues and their 95 percent confidence limits were caculated.
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Remaks Fidd for @ Test Temperature Range The temperature ranged from 24.4 to 268" C.

Test Conditions

$ Growth Medium
Chemistry

§ Dilution Water Source

¥ Exposure Vessel

# Stock Solutions
Prepared

¢ Light Levd and Quality

§ Test Design

HPV Teding Pan [,3-Dioxolane (CAS Number 646-06-0)

The base waer for the tes medium was deonized
water. The base water was enhanced with
reegent-grade nutrients as described in ASTM
(1994). The pH of the test medium was adjusted
to 7.5 + 0.1 prior to the addition of the test
substancec.

[Americean Society for Tedsing and Materids
(ASTM). 1990. Standard Guide for Conducting
Saic 96-Hour Toxicity Tests with Microdgae.
ASTM Dedgnaion El 218-90.]

Deionized water from the Town of Jupiter Florida,
supplemented as above.

Sterile 250-mL glass Erlenmeyer flasks covered
with gas exchange caps containing 100 ml of agd
medium.

Approximately 1 .0182 g of the chemicd was
brought to volume in a 100 ml volumetic flask
with deionized water to prepare a stock
concentration of 10,200 mg/l. The folowing
amounts of stock (1.9, 3.75, 7.5, 15 and 30 ml)
were used to make the test concentrations by
mixing with 298.1, 296, 292.5, 285, and 270 ml of
freshwater dgd media individudly.

Lighting was continuous fluorescent  lighting  and
intensity was messured daily a the surface of the
test solutions during the 72-hour exposure period
and ranged from 84 to 138 PE/m’/s as measured
by a LI-COR, Inc. Modd LI-189 light meter

eguipped with a 2% quantum sensor.

I  Replicaes three replicates for each test
concentration. Six replicates were used for
the dilution waer control.

1 Concentrations were determined by gc usng a

glp vaidated method.

0 Taget: 0,62.5, 125,250, 500 and
1000 mg/!

0 Mean measured Control (<3 1.0),
36.9, 81.0, 163, 280 and 877 mg/l.
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¢  Analvtical

Determination of Test
Materid Concentrations

4 Mehod of cdoulding

mean

{§ Exposure period
¥ Cell Counts

Results

® Nominal
Concentrations

M easured
Concentrations

® Units mg./l.

° ECso

e NOEC 877 mg/l (72-hour)

HPV Tediug Plan 1,3-Dioxolane (CAS Number 646-06-0)

Measured Concentrations mg/1

Nominal Percent

Conc Day-1 . Day-3 vMean nominal
Control ND | ND | I
62.5 60.6 13.1 | 369 59
125 124 37.9 Xl 64.8
250 262 64.7 163 65.2
500 520 39.3 280 56
1000 1027 726 877 87.7

Arithmetic based on composte samples of each
replicate for each concentration a study initiation
and dudy termination

72 hours

Alga growth was measured by direct cdl count
usng a 0. | mm deep hemacytometer under a
compound microscope. Algal counts were
conducted on day one and approximately every 24
hours thereafter. Morphologica  observations
were aso conducted on the test treatment using a
compound microscope to detect abnorma cell
morphology and coloration as compared to the
control  replicates.

0, 62.5, 125,250, 500 and 1000 mg/l

(<31.0), 36.9, 81.0, 163,280 and 877 mg/l

The E,Csq and E,Cs, (O-72 hours) were >877 mg /1.
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Remaks Fidd for @ Biological After 72 hours of exposure to 1,3-Dioxolane, the

Results Observations percentage cdl growth inhibition (based on area under
the growth curve) compared to the control was 19% at
the mean messured concentretion of 877 mg/l. The
growth curves of both the control and the test solution
exhibited a pettern of exponentid growth during the 72-
hour growth period. Observations of cel morphology
dctected no changes in exposed cells as compared to
cdls in the control media There was no dgnificant
detidticd difference between the dgd growth of the
control and the tes solutions

§ Daly Cdl Counts These are presented to subdantiate that there was no

From Each unusual vaidion between replicates associated with the
Replicate possible sdective voldilization of the test materid from
individud  flasks.
Measured Cell Numbers (x 10*)/ml
Conc (mg/l) Replicte A A.7hrs $825 hs  TMThrs
\ B 2.1 36 378
Control C 11 33 280
D 0.9 43 358
E 1.8 28 224
F 1.9 26 289
A 1.3 13 318
I 36.9 C . 1 1
\ 1) 1.3 if 18
[ 81
l
| I W T 1
| 163 B
| : L1l s 81
A 1.7 29 324
| 280 B 2.0 24 278
C 1.3 40 291
A 2.1 33 229
877 B 3.3 37 287
C 2.1 34 1m
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§ Mean Cell Measured Mean Cdl Numbers (x 10*)/ml (sd.)
Densty & Each | Conc (mg/l) 24 hours 48 hours 72 hours
Concentration &t Control 16 (0475 | 32(691) 323 (69.4)
Ezch Time Point 36.9 16(0520) | 17(513) -273 (50.8)

81 15(0513) | 34(14.0) 320 (19.2)
163 1.0(0.709) 1 39(15.0) 276 (77.3)
280 1.7 (0.351) 31 (818) 298 (23.7)
877 25 (0.693) | 35(208) 242 (39.7)
% Percent Inhibition | Measured Percent  Inhibition

Conc (mg/l) 0-24hrs 24-48 hrs 48-72 hrs
36.9 0 -47 -21
81 -17 6 0
163 -100 18 -9
280 17 | 2 -7
877 150 | 15 -19

Conclusons
Remarks Fdd

The E,Csp and E.Cso (O-72 hours) were >877 mg /I (based on measured

concentrations). The 72-hour no-observable-effect concentration (NOEC) was

877 mg/l.

The tet mateid was somewhat volaile however, sufficient Dioxolane

Data Quality
® Reliability

Refer ences

HPV Testing Plan 1,3-Dioxolane (CAS Number 646-06-0)

remained in the culture flasks (especidly a the highest concentration tested) to
provide a vdid edimae of the growth inhibition potentid of the tet materid to

green agee.

Klimisch Code 1. Reiable without restriction. Study was conducted in accord
with current OECD guiddine under glp conditions. Andyticd measurements
verified exposure  concentrations.

1,3-Dioxolane: Toxicity to The Freshwater Green Alga, Selenastrum
capricornutum, Under Static Test Conditions. Toxikon Laboratories, Jupiter FL,
Project 1D 00J0009b, 27 September 2000, submitted to and sponsored by Ticona
Corporation and Ferro Corporation.
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Other This study is supported by an earlier study, sponsored by Cdanese, in which
Trioxane wes tested for growth inhibition of Selenastrum capricornutum . In
this study, adgee growth was mcasured out to 14 days of exposure at levels of
1000, 5000 or 10000 mg/]1 with counts recorded on days 3, 6, 10 and 14.
Significant inhibition was seen only a 5000 mg/l and above 1000 mg/l was
determined to be the NOEC. Graphicaly, the 96-hour EC 5, can be determined
to be in the range of 4000 mg/l; however, loss of tet materid may afect this
egimate

The EPA ECOSAR Modding Program found in EPIWIN, estimates the 96-hour
EC;, for green dgae to bc 4075 mg/l. *

References  for 1. Report to Ceanese Chemicad Company Inc. on Toxicology and Fate of
supporting  studies Sdected Indusgtrid Chemicals in Aquaic Ecosysems. JR. Waton and EM.
Davis, University of Texas a Houston. December 1980,

2. ECOSAR modding program, verson 0.99f, as found in EPIWIN v 3.05,
Syracuse Research Corporation, Syracuse NY (April 2000).
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Acute Oral Toxicity

Type

Test Substance

M ethod
® Guideline

GLP
® Year
e Species
@ Strain

® Route of
administration

® Doses

®  sex

Number of
Animals/group

® Vehicle

Remaks Fed for
Test Conditions

Acute Ord Toxicity

1,3-Dioxolane
CAS Number: 646-06-O
Commercial Grade

Based on methods described in 16 CFR 15003 (c) Consumer Products Safety
Commission: Federa Hazardous Substance Act

No

1980

Rat

Albino Ras (Sprague-Dawley CD®)

Ord Gavage

2500, 3500, 5000, 7 100, 10000 mg/kg

Mdes and Femdes
Five

None, adminigered neat

4 Age a Sudy Initigtion

% Volume administered

§ Post-dose observation
period

Unknown, Young Adults At <udy initiion maes
weighed 265 to 289 grams and femdes weighed
233 to 245 grans

L3 to 92 mikg body weigh

14 Days
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Results

[ ] LD50

e Number of
deaths at each
dose leve

Remarks Fdd for
Kesults

LD-50 = 5.2 g/kg with 95% confidence limits of 4.3 to 6.1 g/kg

Dose Leved

mg/kg
2,500
3,500
5,000
7,100
10,000

@ Time of
death

Mortdity, maes Mortdity, femaes

0/5
2/5
/5
5/5
5/5

Dose mg/kg
3500
5000
7100

10,000

HPV Teging Plan 1,3-Dioxolane (CAS Number 646-06-0)

015

0/5

215

5/5

5/5

Maes (d= day)
d-l, d-l
4 hours

2 hours, d-I, d-l, d-2,
d-2

2 hours, 4 hours, 6
hours, 6 hours, d-l

Females
none
d-l, d-l
1 hour, 4 hours, d-
1, d-l, d-l
1 hour, 2 hours, 2-
hours, 4 hours, 4-
hours

Page 56



{ Clinicd

Signs Dose
mg/kg
2500 =

]
i
3500 w
]
8
.
5000 w
1
]
.
v
7,100 @
v
]
8
10,000 =
v

HPV Teding Plan 1,3-Dioxolane (CAS Number 646-06-0)

Clinica Signs

Ataxia, 1 femde from 2 to 4 hours dfter
dosing.

Respiratory rate decresse, 3 animas, 2 to 4
hours

Motor activity decrease, dl animds 1 to 4
hours.

Ataxia, 2 femdes 2 or 4 hours dfter dosing.
Fine tremors, 1 mde, 4-hours after dosing
only

Respiratory rate decrease, 5 animas, 2 to 4
hours

Motor activity decrease, 9/10 animds darting
at | hour, decreasing to 2 animas & 24 hours.
Piloerection, 3 animds, 2 hours to day-2
Progration, 3 animds, from 2 to 4 hours.

Ataxia, | mde, only & 2 4 hours after dosing.
Fine tremors, | femae 1- 4 hours after dosing
Respiratory rate decrease, 5 animds, 2 to 4
hours

Motor activity decreass, 9 animas darting &
| hour, decreasing to 4 animas & 24 hours.
Progration, 5 animds totd, various times
from 1 to 24 hours.

Hypothermia, 2 animas & 4 or 24 hours after
dosing

Respiratory rate decrease, 8 animds totd,
vaious 1 to 24 hours after dosing

Motor activity decrease, 1 anima 1-2 hours
after dosng.

Progration, 8 animds totd, various times
from 1 to 24 hours

Hypothermia, 4 animas a 4 or 24 hours after
dosing

Respiratory rate decrease, 6 animals totd,
various 1 to 4 hours after dosing

Labored breathing, 2 animds a 1 hour after
dosing only

Progration, 9 animds totd, various times
from 1 to 4 hours.

Hypothermia, 1 animd a 2 hours after dosing
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Conclusions

Remarks Fedd

Data Quality
& Reliability

References

Other

References  for
supporting  dudies

a Necropsy Necropsy only conducted on animas dying less than 24 hours
Findings after dosing and limited to determining if gavage was the
cause of death.

¢ Target
Organs No potential target organs were identified in report, CNS may
have been affected by solvent narcoss.
¢ Sex Effects on mades and femdes were sSmilar.
Differences

The ord LDs, in the rat was determined to be 5,200 mg/kg. Solvent induced
narcoss may have been the cause of deaths occurring on day-l.

Study documentation is good. Results are condgent with other data for the
maerid, induding literature dudies.

Klimisch Code 2. Study design, conduct and reporting are conddered rdiable
to address the test endpoint athough not conducted in accord with glp standards.

Acute Oral Toxicity Study in Rats, Bio/dynamics Inc., Project No. 6004-79
(06/05/80), Sponsored by The Celanese Corporation, New York, NY.

This study is supported by a study in the literature that reports the acute ord LD
in the rat to be 5800 mg/kg '. This study is dso supported by a limit tes,
conducted by Hoechst, that reported the LD 5, to be greater than 2000 mg/kg :

1. Czgkowska T, Krysak, B and Popidnska, E. Experimenta sudies of toxic
effects of 1,3,5-trioxane and 1,3-dioxolane. 1. Acute toxic effect. Med Pr: Vol
38, 1987, P184-90.

2. 1,3-Dioxolan - Profung der akuten oralen Toxizitatan der Wistar Ratte.

Hoechst AC Pharma Research Toxicology Report No. 87.1441, September
1987.
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Acute Inhalation Toxicity
Type Acute Inhdation Toxicity

Test Substance 1,3-Dioxolane
CAS Number: 646-06-O
Commercial Grade

Method

= Guideline Nonc specified

* GLP No

& Yea 1980

W Species Rat

% Strain Charles River CD@

® Route of Whole-body inhdaion as vapor
administration

. Doses 0, 37.9, 60.6, 67.9, 8X.4 and 201.9 mg/l (nomind concentrations)

+  Sex Maes and Females

® Exposure Four hours
Period

. Number of Five animas of each sex per dose leve

Animals/group
® Vehicle Air

Remaks Fidd for @ Age a Sudy Initiion  Unknown, Young Adults At sudy initiation
Test Conditions males weighed 204 to 295 grams and femdes
weighed 211 to 273 grams

$ Doses Initiad dose was 2019 mg/l (nomind) which
caused 100% mortality. Second group was 37.9
mg/l, which caused 0% mortdity. Additiond
groups were added until enough data were
accumulated to caculate an accurate LC sq

9 Post-dose observation 14 Days
period

Results
* 1Cyq 68.4 mg/l (95% confidence interva of 61 .0 - 766. mg/l)
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® Number of
deaths at each

Concentration  (mg/1)

Number of deaths

Remarks Fdd for

Males Females | Total
0 0 0 0
37.9 0 0 0
60.6 0 1
67.9 4 !
88.4 4 5 | 9 |
201.9 5 5 10
¢ Tid;; of Conc. (mg/l) Maes and Femdes (d=day, h=hour) ‘
60.6 611 |
67.9 5h, 8h, d, d, d ‘
88.4 411,411, 511, 511, 6h, 711, dI, dI, dl
201.9 All ten within 2 hours
Sign | Onset I Duration | # Animds |
Clinical Signs  Lacrimation | 30 min | 1 day | Most |
Labored  breathing 2 hours 3 hours Most ‘
Progtrate 3 hours 3 hours All |
37.9 mg/l No response to
axitory  simul 3 hours 1 hour M ost
Loss of muscle tone .
coordination 45 min | < 24 hours Most
Sign Onset Duration | # Animals
Clinical Signs  Lacrimation 30 min 2 days Most
Labored  breathing 2 hours | 6 hours Some
60.6 Rapid  breathing 3 hours | 3 hours All
Reduced activity 30 min | < 24 hours All
Progtrate 2 hours ‘ 3 hours All
No response to
auditory stimul | 2 hours | 3 hours All
Loss of muscle tone 1 hou 2 h M
coordination " ours ost

HPV Tesing Plan 1,3-Dioxolane (CAS Number 646-06-0)
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Clinical Signs

67.9 my/!

Clinical Signs

88.4 mg/l

Clinical Signs
201.9 mg/l

Sign Onset | Duration | # Animds
L acrimation 15mn | 2 days Most
Labored bresthing 2 hours 6 hours Half
Rapid breathing 3 hours | <24 hours All
Reduced activity 15 min ‘<24 hours All
Prostrate 2 hours ] 3 hours All
No response to .
auditory stimuli 45 min 3 hours All
Loss of musle tone . .
coordination 45 min 30 min Most

Sign Onset Duration | # Animds
Lacrimation 15 min | < 24 hours Most
Labored breathing 4 hours |< 24 hours Many
Rapid  breething 2 hours 3 hours All
Reduced activity 15 mn |< 24 hours All
Prostrate 2 hours 4 hours All
No response to .
auditory  simui 60 min 4 hours All
Ig;?r d?L art? gide tone 45 min 2 hours Most

Sign Onset Duration* # Animals
Lacrimation 15 min | < 2 hours All
Labored breathing 45 min | <2 hours” All
Salivation 14 min | <2 hours” All
Reduced activity 15min | <2 hours” All
gluc:jiltgisogtsiiﬁi 45min | <2 hours” All
Dead \ < 2 hours All
* Animds died after 2 hours of exposure
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Body Weights Day

Group Mean Body Weights (grams)
0 | 2 4 7 14
Maes 282 285 285
Control 297 314 345
Females 227 225 228 231 236 244
37-9mg/] Males 285 264 263 276 290 318
Females 255 240 244 244 255 262

Males 259 232 242 254 268 303

60_6mg/l
my/ Females 220 203 209 214 222 226
67.9mg/l Males 248 231 224 242 264 311
Females 223 200 208 216 228 241
Necropsy
Findings
Group Finding Number
Controls Moattled lungs 8/10
37.9mg/l Mottled  lungs 2/10
60.6mg/l Lung, red foci 2/10
Mottled  lungs 1/10
67.9 Mottled  lungs 6/10
Liver purple 2/10
88.4 Moattled  lungs 10/10
Liver discolored 10/10
Spleen dark red 1710
201.9mg/l Mottled lungs 10/10
Lungs blood filled 310
Liver discolored 6/10
Other Necropsy Gndings dso induded gastrointesting

ges digention in animds dying prior to sacrifice
Bladders distended with fluid were aso observed
in these ealy deaths.
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Conclusons
Remarks Fedd

Data Quality
Reliability

References

Other

References  for
supporting  data

An LCs, of 684 mg/l was determined using a series of
concentrations.  Solvent induced narcosis appeared as a common
effect and may have been the causc of death a the high
concentration. Lung and liver abnormdities were common and
severity was dose rdated.

Klimisch Code 2 Study design, conduct and reporting are
consdered reiable to address the test endpoint athough not
conducted in accord with glp standards.

An acute inhddtion toxicity study of C-121 [1,3-Dioxolane] in the
rat. Project No. 79-7304, Bio/dynamics Inc., duly 1, 1980.

This study is supported by a literature study that reported an LC
of 118 mg/l in the rabbit (exposure time not given), 87 mg/l/ (4
hours) in the mae rat and 166 mg/l (4 hours) in the guinea pig. !

1. Czajkowska, T, Krysiak, B and Popidnska, E. Experimenta
sudies of toxic effects of 1,3,5-trioxane and 1,3-dioxolane. I.
Acute toxic effect. Mcd Pr; Vol 38, 1987, P184-90.

HPV Testing Plan 1,3-Dioxolane (CAS Number 646-06-0)

Page 63



Repeated Dose Toxicity, Two-week Gavage

Type Repeated Dose Toxicity, Two-week Inhaation
Test Substance 1,3-Dioxolane

CAS Number: 646-06-0
Purity listed as 99.9%

Method
¥ Guideline { Toxic Substances Control Act Test Guidelines « 798.4900
{ Meas OECD 412 Guiddine except for lack of dlinicad chemistry
determinations
GLP Yes
® Year 1991
# Species Rat
e  Sran Crl:CD*(SD)BR, Charles River
e Route of Gavage in com ail.
administration
e Durdion of
Test Fifteen days
® Doses .
Water control, vehicle control, 75, 250, 750 and 2000 mg/kg/day
B Sex Rats of each sex.
® Frequency of  pgly for fourteen consecutive days
I rcatment
e Number of

Animals/group  Ten of each sex

B Control Group Water treated controls and corn oil trested controls. (Ten animas of each sex per
and Treatment group)

® Post-Exposure )
Observation ~ Overnight
Period
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o Statistical § All hematology data were datidticaly compared to both control groups
Methods usng a oneway Andyss of Vaiance Tes and then Dunnett's Ted, to
determine the dodidica dgnificance of the individud groups in comparison

with cach of the control groups

% All body weight, feed consumption and organ weight data were datisticaly
compared againg both control groups using the following datisticd teds
Andysis of Vaiance, Dunnett's Test, Bartlett's Test of homogendty,
Kruskal-Wallis Test and Dunn’'s Test.

Remaks Fidd for
Test Conditions

Age a dudy initigion Males: approximately nine weeks

Femdes gpproximady nine weeks

£ Number animds of cach

sex per dose Ten of each sex per concentration

¢ Sadlite groups

None
§ Housing Individua wire-bottom cages
¢ Clinicd  observations Mortdity twice daly and gross signs daily about

peformed and frequency 30 minutes after dodng. Body weights daily.
Fced consumption weekly.

. . (]
% Terminal observations

HPV Teging Plan 1,3-Dioxolane (CAS Number 646-06-0)

Blood samples were evduaed for the
following parameters red blood cdl count,
hematocrit, hemoglobin, mean corpuscular
volume, white blood cdl count, white blood
odl differentid count, red blood indices for
mean corpuscular  hemoglobin and mean
corpuscular - hemoglobin concentration,
reticulocyte counts (absolute), red blood cdl
morphological assessment and  plaidet
counts  (absolute).

Posmortem  examination included gross
lesons of the thoracic, abdomind and pelvic
viscera organ weights were recorded for the
liver, kidncys, adrenas, spleen, pancreas,
lungs, pituitary, thymus, as wel as the
reproductive organs (mde rats - tedtis,
epididymides and accessory sex  glands;
female rats - ovaries and uterus)
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Results
® NOAEL

LOEAL

® Mortality

$ Histopathology » Histopathology was performed on al tissues

showing gross changes, liver, kidneys,
adrends, spleen, pancress, 1ungs, pituitary,
thymus, as well as the reproductive organs
(mde rats - testis, epididymides and
accesory sex glands, femde rats - ovaries
and uterus). Initidly, tissues form both
controls and the high-dose were examined.
Because this preiminary examination of
tissues from both control groups and the
2000 mg/kg/day dosage group revesled
potential  higopathology in the kidney, liver,
thymus (mde and femde ras) and testes
(mde rats), these tissues were adso examined

in the remaining dosage groups.

¢ Differences from OECD . This gudy is in accord with the current

GLiddine OECD 412 guiddline for 14 or 28-day
inhdation dudies with the exception that
cinicd chemigry parameters were not
determined. The current study uses twice
the number of animas required by the
OECD guiddine and one additiond dose
level.

4 Males: 75 mg/kg/day
¢ Females: 75 mg/kg/day

§ Males: 250 mg/kg/day
§ Females: 250 mg/kg/day

¢

Maes Three high dosage group male rats were found dead on days 4, 9 and
14 of the study. Deaths were preceded by clinical observations, and two of
these rats had severe weight losses. Nccropsy of one rat reveded gastric
erosions. No other deaths occurred during the conduct of the sudy.

Femdes Four 2000 mg/kg/day dosage group femde ras died. These deaths
occurred on days 3, 8,9 and 10 of the study and were preceded by clinical
observations. These rais had moderae, dthough sometimes trandent, weight
losses occur, and necropsy of one rat revealcd reddened aress in the
somach. Two additionad high dosage group deaths occurred on days 10 and
13 of the study: these degsths were related to intubation accidents. No other
deaths occurred during the conduct of the study.
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Dose Toxic Response (dtatisticd comparisons noted ae againgt the
(mg/kg/day)  com ail control)
®m Maes: No sgnificant effects
® Females: No significant effects
» Maes
© Sight reduction in pladets (p>.05)
250 @ Reduction in body weight gan
¢ Reduced feed consumption
» Females
o Reduction in lymphocyte count (p <.01)

75

= Mades
©  Reduction in plades (p%.01)
750 © Reduction in body weight gain
0 Reduced feed consumption
o Liver and lung relative weights increased
0 Reduced rdaive thymus weight
« Females
v Exces &ivdion in some femdes
© Reduction in lymphocyte (p%.05) and reticulocyte count
(p=.01)
¢ Liver relative weight incressed
Spleen and thymus relative weights decreased

[+
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2000

Remarks Fidd for § Body
Results Weights
Gains

¢

Q
¢!

o
4]
[+
[+

+)

Lo Y0 o T o+ T o B+ I # )

Males

Clinicd obsarvations after  dosng included hypotonia,
excess odivation, aaxia, decreased motor activity, raes
impared and logt righting reflex, labored breathing, red
penile exudate and urinedtained abdomind  fur
Reduced feed consumption

Reduction in platelets (px.01)

Ovedl loss in body weight.

Liver, lung and kidney rdative weights increased
Prodate, spleen and thymus weights decreased
Higtopethological  findings in liver (6/10), kidney (4/10),
thymus (6/10) and testis (2/10).
Females

Clinicd obsarvations after dosing included excess
sdivation (750 and 2000 mg/kg/day), hypotonia, aaxia,
decreascd motor activity, impared and logt righting
reflex, gasping, bradypnea, ord exudate, rales,
lacrimation and  urine-dtained  abdomind  fur

Reduction in lymphocyte count (p =.01)

Reduction in plaelet count (p=.01)

Reduction in body weght gan

Liver weght margindly increased

Kidney rdaive weight increased

Spleen  weight marginaly  decreased

Thymus weight decreased

Pancreas relative weight deceased

Histopathologicd  findings in liver (5/10), kidney (3/10),
thymus (5/9) and spleen (2/10)

Mean Body Weight Gans (grams)

Dose Males Females

(mg/kg) Day [-8 Day8-15 | Day 1-8 Day 8-15

Water  only 29.5 33.8 11.0 12.6

Comn Qil 28.5 38.5 8.6 11.4

75 27.5 374 11.5 9.5

250 26.7 32.6 5.2 10.8

750 20.5 31.0 42 16.0

2000 -29.0 93 -10.1 11.0
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§ Clinical
Signs

§ Hema-
tology

v

¢ Mdes Clinicd observations dfter dosing included
hypotonia, excess sdivation, ataxia, decreased motor
adivity, rdes impared and log righting reflex, labored
bregthing, red penile exudate and urine-stained
abdomind  fur.

6 Femdes Clinicd obsavaions atributable to the 750
and 2000 mg/kg/day dosages of the test substance
included excess sdivetion (750 and 2000 mg/kg/day),
hypotonia, aaxia, decrcased motor activity, impaired
and log righting reflex, gesping, bradypnea, ord
exudate, rdes, lacrimation and urine-dtained  abdomind
fur (2000 mg/kg/day).

Group desgnations are used to describe the hematology
results, groups are Group |, water control; Group [I, corn
oil control; Group Ill, 75 mg/kg/day; Group IV, 250
mg/kg/day; Group V, 750 mg/kg/day; Group VI, 2000
mg/kg/day.

Among mde animds, daidicdly dgnificant  differences
were seen only in the plaidlet counts. Groups 1V, V, and VI
differed dgnificantly from group 1 a the 00 1 leve. Groups
V and VI differed sgnificantly from group 11 a the 0.01
level, but the difference between groups Il and IV was not
datistically significant
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¢ Hema-

tology @ Among femde animds ddidicaly sgnificant  differences
were seen in the totd leukocyte count, lymphocyte count,
placlet count, nuclested red blood cdls, and reticulocyte
count. In the total leukocyte count, groups IV, V, ad V]
differed dgnificantly from group | a the 0.05 leve; none of
the treated groups differed sgnificantly from group 11. With
respect to lymphocytes, groups 1V, V, and VI differed
sgnificantly from group 1 a 0.01;, group IV and VI differed
sgnificantly from group Il @& 001 while group V differed
sgnificantly from group 11 & 005. No sgnificant
differences occurred among groups with respect to
neutrophils or minor cdl types indicaing that the
differences in tota leukocyte count was a function of
differences in lymphocytes. No corresponding effect was
evident in males. Nuclested red blood cdls were
sonificantly different in groups 111, V, and VI from group |
a 005 but did not differ Sgnificantly from group 11.
Reticulocytes were  significantly  higher in group VI then in
group | a 0.05, and lower in group IV than in group 11 &
001. No other differences among groups were sgnificant
with respect to reticulocytes. It appears that the differences
in nuclested red blood cels and reticulocytes, cdls of the
same lineage differing only with respect to maurity, are a
function of random variation rather than a trestment effect,
paticulaly because differences from controls occur in both
directions. In female animads pladets in group VI were
sgnificantly lower than in group 1 and group 11 a the 001
level.

¢  From the above data it appears that a decrease in
circulating platdlets was a treatment effect as it occurred a
a ddidicdly dgnificant levd in both maes and femdes In
mdes, ras in groups 1V, V, and VI had dgnificantly lower
platelet counts than group | and groups V and VI had
sgnificantly lower platelet counts than group 1. In femdes
goup VI animds had dgnificantly lower platdlet counts
than groups 1 and 11. Among the other groups there was a
non-significant  dose-related  trend.

# Hematology

Trestment relaed hematologic changes observed in  this
Comments

dudy were a decrease in platdlets, seen in both sexes, and a
decrease in lymphocytes (also reflected in totd leukocytes)
seen in femades only. No hematologic treatment effects were
observed in the rets given 75 mg/kg/day of the test
compound.
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Conclusions
Remarks Field

Daa Quadlity
® Reliability

References

¢ Organ Tretment related organ weight changes are given above

Weights under toxic effects. Organ weigh changes were not
remarkable dthough some reached datisticd  Significance.
6 Nf?ﬁgiﬂg:y Examination of each animad during necropsy did not indicate

ay exposurerdated gross pahologic  changes

¢ Hlismpath' No trestment-related microscopic changes were observed in
ology any of the male and female rats given 75, 250, or 750
mg/kg/day oOf 1,3-Dioxolane.

Treatment-related microscopic  changes were observed in  the
liver, kidney, thymus, and tedtis of ras given 2000
mg/kg/day of 1.3Dioxolane. The trestment -related changes
conssted of centrilobular.  hepatocdllular  hypertrophy  and
midzonal hepatocdlular vacuolation (made and femde rats);
thymic arophy (mde and femde ras); rend corticd tubular
basophilia and dilatation and accumulations of  hirefringent
intratubular  crystds (mde rats); subacute rend pyditis (mde
and femde ras), and multifocd tedticular degeneration.
Incidence values are given above.

Gavage adminigtration of Dioxolane to rats of each sex was associated with
hemaologic effects, body weight gain reductions and orgen weight changes a
doses of 750 and 2000 mg/kg/day. The 250-mg/kg/day dose level was
asxociated with decreases in platelets in mae rats and lymphocyte counts in
femde rats.

The authors of the laboratory report elected to cal 250 mg/kg/day a NOEL in
the femae rat. The writer of this summary is not in agreement with that
concluson and has sdected 75 mg/kg/day as the appropriste NOEL.

Klimisch Code 1 May bc used without restriction.

Repeated Dose Ord Toxicity Sudy of 1,3-Dioxolane Administered Via Gavage
to Crl:CD*(SD)BR Rats. Argus Research Laboratories, Inc. 905 Sheehy Drive
Horsham, Penngylvania 19044, Laboratory Project ID 508-002P.
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Other $ This sudy is supported by a two-week inhdaion study of Dioxolane

conducted by BioDynamics for Celanese Corporation. In this study Charles
River CD rats (5/sex/group) were exposed for six hours per day, five days
per week, for two weeks a concentrations of 0,984 or 3280 ppm. All
animas survived the duration of the study. No trestment related
observetions were recorded. Body weights, organ weights, clinica
chemisry parameters, and macropathology were unremarkable in  treated
animas. Depressed leukocyte vaues in mde and femde exposed animals
were reported.’

¢ This sudy is supported by a 12-day inhdation study of Dioxolane
conducted by Dow Chemicd. The primary effect of Dioxolane inhdation
exposure to rats was a reduction in white blood cdls counts @ 23 19 or 5 132
ppm. Body weight gain was affected a the 5 132-ppm exposure level. There
was no ocorresponding myeloid toxicty or inflammatory fodi 2.

References  for

supporting studies 1. A twowek inhdation toxicity sudy of C-121 (1,3-Dioxolane) in the

rat. Bio/Dynamics Inc Project No. 80-7429, June 22, 198 1.

2. 1,3-Dioxolane: A Two-Wesk Vapor Inhdaion Toxicology Sudy in
Fischer 344 Ras. Dow Chemicd Company 1989 Sudy ID K-010634-
005
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Repeated Dose Toxicity, Four-week Drinking Water

Type

Test Substance

Method
® Guideline

®*GLP
® Year
& Species
# Strain

® Route of
administration

% Duration of
Test

& Doses

*  Sex

e  Exposure
Period

# Frequency of
Treatment

% Number of
Animals/group

® Control Group
and Treatment

° Post-Exposure
Observation
Period

® Statistical

Methods

Remarks Field for
Test Conditions

Repeated Dose Toxicity, Four-week Ora

1,3-Dioxolane
CAS Number: 646-06-0

None

No

1977

Rat, mouse, golden Syrian hamger.
Chales River dgran

Drinking ~ water

Four weeks

0, 05, 1.0 and 2.0% in drinking water
Mde and Female

Twenty-four hours per day

Continuous, seven days a week.

Five of each sex

Five animds of each sex exposed only to water

None

Body weight data andyzed by ANOVA followed by Tukey's or Scheffe’s test of
multiple  comparison.

{ Age at study initiation Not  specified

0 Number animals of each Five of each sex per concentration
sex per dose

¥ Satellite groups None
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€ Housing Individual

£ Clinica observations . Mortality daily.

performed and frequency ® Body weights weekly.
«  Water consumption twice weekly.

£ Terminal observations Body weights

¥ Test Substance Prepared weekly in tap water.
Results
* NOAEL d Ras
Males: 0.5%
= Females: 0.5%
9  Mice
Males:  0.5%
= Females. 0.5%
{ Hamsters
m Males: 1.0%
Females: 1.0%
% LOEAL d Ras
® Males: 1.0%
Females 1.0%
§ Mice
M al es: 1.0%
Females 1.0%
©  Hamsters
" Mades 2.0%
Females 2.0%
e  Mortdity All animds survived the duration of the study.
% Toxic Dose Toxic Responses - -
Responses 0.5% Reduced water consumption for femae rats only.

Rats Males Reduced water consumption
Reduction in body weight gain ™
Females  Reduced waer consumption
Sight reduction in body weight gain

1.0%
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. Mice. Males Sight reduction in body weight gan

Females  Reduced water consumption
Sight reduction in body weght gan

= Hamsiers Males None

Females None

Rats Males Reduced water consumption
Reduction in body weight gain 7
2.0% Females  Reduced water consumption

Reduction in body weight gain

» Mice Males Sight reduction in body weight gain

Females  Reduced water consumption
Sight reduction in body weght gain

» Hamsters  Males Sight reduction in body weight gan

Females  Sight reduction in body weight gan

1=p=005 f+=p=001
* Although absolute body weights were not significantly reduced,
body weight gan was.

Remaks Fed for Mean Body Weights (n=5)
Results Drinking RS
¢ Body Water Levd Body Weight on Week (grams)
Weights (percent)
Males 0 ! 2 3 4
0 210 m 331 376 391
0.5 209 264 314 351 364
lo 210 256 298 332 334
2.0 209 237 13-j. 304-y 309-1-r
Females
0 156 182 209 231 238
0.5 157 178 203 221 227
1.0 156 182 196 208 215
2.0 157 164 182 1987 1937

t=p%X0.05 ff=p=xo001
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¢ Bod y
Weights

¢ Bod y
Weights

$ Clinical
Signs

1PV Teding Plan 1,3-Dioxolane (CAS Number 646-06-0)

Drinking Mice
\/\/(Zt:rroe:]_te)zvel Body Weight on Week (grams)
Males 0 1 2 3 4
0 27 33 34 37 38
0.5 28 32 34 36 37
1.0 28 32 35 36 37
2.0 28 30 32 33 34
Females
23 27 28 29 30
0.5 23 26 28 28 28
1.0 23 26 27 27 29
2.0 23 24 25 26 27
WIaDIrlnkll-ng o Hamsters
(pgomt?/ Body Weight on Week (grams)
Males 0 ! 2 3 4
0 69 80 93 99 104
0.5 69 84 96 104 107
1.0 70 77 90 99 105
2.0 69 77 85 92 95
Femdes
0 64 71 80 88 93
0.5 63 74 86 94 100
1.0 64 74 83 90 98
2.0 64 72 79 83 86
None recorded
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Conclusions

Remarks Fed . Ras of each sex showed reduced body weigh gains at the two highest dose leves.
Body weight gains of high-dose mice and hamgers aso appear to be affected but
did not achieve dodidicd dgnificance The authors of the report only noted the
datidicdly significant changes in body weight gains for ras (maes 1.0 and 2.0 %,
femades 2.0%). 1 lamsters gppear to bc less sendtive to the toxic effects of
dioxolane than rats and mice and rats gppear to be the most sensitive based solely
on body weigh gains.

The dosing for the mde rats a 1% drinking water with water consumption a 30
ml per day calculates to approximately 1000 mg/kg/day Dioxolane This is the
approximate dose level were body weight changes are observed in other studies.

Data Quality
® Reliability Klimisch Code 2. Reiable with redtrictions. Study design, conduct and reporting are
conddered rdiable to address the test endpoint adthough not conducted in accord with
gp sandards.

References Four-week pilot sudy with Dioxolane in drinking water of abino ras, abino mice and
golden Syrian hamgers. Indudtrial BIO-Test Laboratories, Inc.,, Project No.
8560-10579, July 12, 1977.

Other This study is supported by a 14-day corn-oil gavage study in ras of each sexing which
hematologic effects, body weight gain reductions and organ weight changes were
reported at doses of 750 and 2000 mg/kg/day. The 250-mg/kg/day dose did not affect
body weigh gan.

References  for Repeated Dose Oral Toxicity Study of 1,3-Dioxolane Adminigered Via Gavage to

supporting  studies  Crl:CD™(SD)BR Rats. Argus Research Laboratories, Inc. 905 Sheehy Drive Horsham,
Pennsylvania 19044, Laboratory Project 1D 508-002P.
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Repeated Dose Toxicity, Two-week Inhalation

Type
Test Substance
Method

® Guideline

& GLP

e Year

e  Species

e  Strain

® Route of

administration

& Duration of
Test

Doses

®  Sex

® Exposure
Period

® Frequency of
Treatment

Number of
Animals/group

Control Group
and  Trestment

® Post-Exposure
Observation
Period

Repeated Dose Toxicity, Two-week Inhalation

1,3-Dioxolane

CAS Number: 646-06-O

Purity 99.99 % by andyss

This study was conducted to meet the requirements of the United States Toxic
Substances Control Act (TSCA), Good Laboratory Practice Standards in 40
CFR pat 792; TSCA Hedth Effects Test Guiddine in 40 CFR 798.250; and

OECD ISBN 92-64-1 2367-9 Paris 1982, Study also meets OECD 412
Guideline.

Yes
1989

Rat

Fischer 344
Charles River, Kingston NY

Whole body inhadaion of vapor

Twelve days
0,516,23 19 or 5 132 (Mean, measured concentrations)
Mde and Femde

Six hours per day

9 Five days a week
{ Nine treatments

Five of each sex

Five animas of each sex exposed only to ar under the same chamber conditions

Overnight
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® Statistical i+ Destriptive dtatistics (mean and standard  deviation), were used to report
Methods chamber concentrations, temperature, and relaive humidity.

¢ Remaining parameters were first tested for equdity of variance using
Bartlett's test. If the results for Bartlett's test rejected the equdity of
vaiances, the parameter was flagged for careful evauation of results. All
parameters were then subjected to appropriste parametric andysis as
described beow. In-life body weights, hematologic (exduding differentia
WBC) and dlinical chemidry parameters, termina body weights, and organ
weights (absolute and relative, except testis) were evduated usng a
two-way andyss of variance (ANOV A) with the factors of sex and dose.
Reaults for adosolute and rddive testis weights were andyzed usng a
oneway ANOVA. If dgnificant dose effects were determined in the
oneway ANOVA, then separate doses were compared to controis usng
Dunnett’'s test. For those parameters examined by a two-way ANOVA,
examingion was made first for a sgnificant sex-dose interaction. If this
exised, a oneway ANOVA was done separately for each sex. If no
sex-dose interaction was identified, and a dose effect was identified, or if in
the subsequent ANOVAs separated by sex a dose effect was identified, the
separatc ANOVAs were used for each exposure group with control. To
control for multiple comparisons with control, a Bonferroni correction was
used.

Remaks Field for  § Age a study initiation § Males: eight weeks
Test Conditions . Females: eight weeks

§ Number animds of each Five of each sex per concentration

sex per dose

¥ Satellite groups None

¢ Housing Not specified in report

0 Clinica observations . Mortdity and gross signs daly prior to
performed and frequency exposure.

Body weights on days 1,3, 5,8, and | 1.
Behavior pattern and nervous system
activity were assessed by specific
observations for lethargy, tremors,
convulsons,  sdivaion,  lacrimation,
diarrhea, and other sgn of dtered nervous
system  function.
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$ Terminal observations * Blood teken for hematology (red cell count,
hemoglobin, hematocrit, tota white blood
cdl count, platdets, differentid leukocyte
counts and morphology of WBCs, RBCs
and plades) and dinicad chemidry (urea
nitrogen, alanine aminotrandferase  activity,
agatae aminotrandferase  activity, dkaine
phosphatase activity, glucose, tota protein,
adbumin, globulin, totd hilirubin,
cholesterol, triglycerides, phosphorus and
calcium)
Complete gross postmortem  examination.
Organ weights for brain, heart, lungs, liver,
kidneys, and testis were recorded for al
animals.

$ Histopathology . The following tissues were examined from
dl control and high-exposure animds only.
Adrends, aorta, bone, bone marrow, brain
(cerebrum, braingtem, cerebellum), cecum,
cervix, coagulaing glands, colon,
duodenum, epididymides, esophagus, eyes,
gross lesons, heart, ileum, jgunum,
kidneys, lacrimal/harderian glands, larynx,
liver, lungs mammay gland, mediagind
lymph node, mediagind tissues, mesenteric
lymph node, mesenteric tissues, nesd
tissues, ord tissues, ovaries, oviducts,
pancress, parathyroid glands, periphera
nerve, pituitary, prodtate, rectum, sdivary
glands, semind vescles, skeetd mustle,
skin, spind cord (cervica, thorecic, lumbar),
spleen, domach, testes, thymus,
thyroid-gland, tongue, trachea, urinary
bladder, uterus, vagina

»  Microscopic  examination of tissues from

ras in lower 1,3-dioxolane exposure groups
was not conducted since no target organs
were identified in the high-exposure group.

{ Differences from OECD This study is in accord with the current OECD
Guideline 4 12 guiddine for 14 or 28-day inhaation
dudies There ac dight differences in the
suggested  parameters  for clinicad  chemistry and
in the duration of the study (12-days) but these
ae not conddered scientificaly sgnificant.
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Results
® NOAEL

® LOEAL

® Mortality

® Toxic
Responses

Remaks Fedd for
Results

HPV Tedting Plan 1,3-Dioxolane (CAS Number 646-06-0)

< S Lo )

Mdes. 516 ppm
Femdes. 516 ppm

Mades 2319 ppm
Femdes: 23 19 ppm

All animds survived the duraion of the sudy.

Dose
516 ppm

2319 ppm

5132 ppm

¢ Bod y
Weights

# Clinical
Signs

9 Hematology

WBC

Response
No dggnificant effects

Reduction in white-blood cdl counts for mades and femaes
Decrease in spleen weight in femaes
Increesed reaive liver weight in femdes

Reduction in white-blood cdl counts for mades and femaes
Deceased body weight gains for maes (11%) and for
femdes (4%)

Decreased dertness and dight incoordination a the end of
each exposure lagting 45 to 85 minutes.

Other changes detailled below were not considered
toxicologically significant.

Body Weight on Day (grams)

Males 1 3 5 8 11
Control 136 ‘ 146 154 166 184
516 ppm 135 146 150 168 176

2319 ppm 134 142 150 165 175
5132 ppm 135 134 139 156 164
Females

Contral 112 117 118 124 129
516 ppm 113 118 120 129 132
2319 ppm 114 118 119 128 131
5132 ppm 112 110 111 12: 124

Animds ¢xposed to 5 132 ppm dioxolane appeared to have
decreased dertness and incoordination a the end of each
exposure laging 45 to 85 minutes.

Mean White Blood Cells (x10 7)

Conc (ppm) Males Females
Control 9.5=0.9 7.0+2.1
516 ppm 0.1+0.8 7.0=1.7
2319 ppm 69+09 5.2i0.7
5132 ppm 5.811.4 4.6=12
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¥ Hematology * The mean RBC, HGB, HCT and PLAT vaues of maes
Comments and females exposed to 23 19 and 5 132 ppm were

datisticaly incressed when compared to mean control
vaues. These dight incresses were exposure-relatcd but
were not conddered toxicologicdly —dgnificant.
Hidoricd control hematologic data from previous
2-week inhdaion sudies conducted in this laboratory
with Fischer 344 rats reveded that each of the identified
differences were within the historicd normd range
except PLAT vaues for the 23 19 and 5 132 ppm, females
and the 5 132 ppm males.

*  Mean WBC counts of maes and femaes from the two
highest exposure groups were detigticaly decreased
from control values in an apparent
concentration-dependent  manner.  Examination of mean
WBC differentid data indicated increased
neutrophil:lymphocyte ratios of mae and femde ras in
these two cxposure groups. The WBC counts in this
sudy were within the range of higtoricd controls for 29
two-week inhdation sudies in this laboratory.

1 There was no demongtrable microscopic evidence of
inflammetory foci in tissues or decreased cdlularity of
lymphoid organs and bone marrow.

{ Clinical Clinicdl chemistry andyses indicated datidticaly decreased
Chemistry mean values for AP in the 23 19 and 5 132 mdes, and the
5 [32-ppm females when compared to respective control
mecans These dightly decreased vaues were not considered
toxicologically significant.

{ Organ The relative weights of brain, heart, kidneys liver, lungs, and
Weights testes of male rats exposed to 5132 ppm were ddtidticaly
increesed from those of mae controls Similarly, reative
weights of heart, liver, and lungs from high exposure group
femdes were increesed detidicdly from the control femaes.
All of the rdative organ weight changes were secondary to
decressed terminad  body weights.

4] Necropsy Examination of each anima during necropsy did not indicate
findings any exposure-rdlated gross pathologic changes

¢ Histopath-  The few microscopic changes seen during the histopathologic
ology examingtion were consdered to be spontaneous events
unrelated to exposure. There were no microscopic  changes
in the brains of high-exposure group rats to account for the
trandtory clinicd dgns observed after each exposure.
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Conclusions
Remarks Fed

Data Quality
° Reigbility

References

Other

References  for

The primary effect of dioxolane inhdation exposure to rats was a reduction in
white blood cells counts a 23 19 or 5 132 ppm. Body weight gain was affected at
the 5 132-ppm exposure level. There was no corresponding myeloid toxicity or
inflammatory foci.

Klimisch Code 1. May bc used without redriction.

1,3-Dioxolane: A two-week Vapor Inhdation Toxicology Study in Fischer 344
Rats. Dow Chemica Company 1989 Study ID K-010634-005

This study is supported by a two-week inhdation study of Dioxolane conducted
by BioDynamics for Celanesc Corporation. In this study Charles River CD rats
(5/sex/group) were exposed for six hours per day, five days per week, for two
weeks at concentrations of 0, 984 or 3280 ppm. All animas survived the
duration of the study. No treatment related obscrvations were recorded. Body
weights, organ weights, dlinicd chemistry parameters, and macropathology
were unremarkable in treated animas. Depressed leukocyte vaues in mde and
female exposed animds were reported. :

A two-wesk inhdation toxicity study of C-121 (1,3-Dioxolane) in the ra.

supporting  sudies  Bio/Dynamics Inc Project No. 80-7429, June 22, 1981.

HPV Teging Plan 1,3-Dioxolane (CAS Number 646-06-0) Page 83



Repeated Dose Toxicity, 13-Week |nhalation
Type Repested Dose Toxicity, 13-Week Inhalation
# Test Substance 1,3-Dioxolane

CAS Number: 646-06-O
Purity >99.78 % by andyds

Method
®* Guideline This sudy was conducted to meet the requirements of the United States Toxic
Substances Control Act (TSCA), Good Laboratory Practice Standards in 40 CFR
part 792; TSCA Health Effects Test Guiddine in 40 CFR 798.250; and OECD
ISBN 92-64-12367-9 Paris 1982.
®*GLP Yes
& Year 1990
® Species Rat
® Strain Fischer 344
Charles River, Kingson NY
% Route of . .
- . Whole nhdation of r
administration body i I vao

% Durdaion of Tet Thirteen weeks plus eight week recovery study
® Doses 0, 298, 1000 or 30 10 (Mean, measured concentrations)
o WX Mde and Femde

® Exposure Period Six hours per day

Frequency o f Five days a week
Treatment Thirteen weeks

* Number of
Animals/group  Ten of each sex

Control Group  Ten animas of each sex exposed only to ar under the same chamber conditions
and Trestment

® Post-Exposure
Observation

Period 24 Hours for main groups, eight weeks for satellite recovery groups.
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® Statistical Q@ Desriptive statistics (mean and standard deviation), were used to report
Methods chamber concentrations, temperature, and relative humidity.

& Body weghts asolute and rdative organ weghts, dinicd chemistry, bone
marow myeloid/erythroid ratios and appropricte hematology data for animas
to be terminated after 13 weeks were evaluated by Bartlett's test for equality
of variances. Clinicd chemistry, bone, marrow myeloid/erythroid retios and
appropriatc hemaology data for satdllite animas were evduated the same
way.

¢ WBC differentid counts are normaly andyzed, in this laboratory, with
descriptive dtatistics. Because effects on the white cell was anticipated based
on a twoweek study, absolute lymphocyte numbers, absolute neutrophil
numbers and myeloid to erythroid cel ratios were evduated in the following
datisticd evduation. Based on the outcome of Bartlett's test, exploratory data
andyss was performed by a parametric or non-parametric analysis of
variance (ANOVA), followed respectively by Dunnett's test or the Wilcoxon
Rank-Sum test with a Bonferroni correction for multiple comparisons.

¢ Saisicd outliers were to be identified by a sequentid test and excluded
from andyss only for documented scientificdly sound reasons that were
unrelated to exposure.

Remarks Field for § Age a sudy initiation ¥ Males: seven weeks
Test Conditions ¢ Females: seven weeks

$ Number animds of each Ten of each sex per concentration

sex per dose
& Satellite groups Ten of each sex per dose level and control were
exposed for thirteen weeks. Blood samples were
taken a four and thirteen weeks of exposure and
again at four and eight weeks into the recovery
period. Satelite rats were necropsed a the end of
the tight-week recovery period.
& Housing Not specified in report
§ Clinica observations ¢ Mortdity and gross dgns daly
performed  and ¢ Body weghts weskly
frequency { Functiond obsavaion batery duing the sixth

and last week of exposure for man group
animads condgding of observations for any
unusud conditions with respect to: pupil sze,
respiration, movement, skin and haircoat,
sdivation, lacrimation, urine daning, fecd
daining, locomotor behavior and responsiveness
to touch, noise and tal pinch.

¢ Animds were cvaluated for dertness and activity
a the beginning and end of each exposure to
evduate sedetive effects
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£ Termina observations i+

< Oy

€ Histopathology ¢

HPV Teging Plan 1,3-Dioxolane (CAS Number 646-06-O)

Blood taken for hemaology (packed cell
volume, hemoglobin, erythrocyte count, tota
leukocytes platelets, differentid leukocyte counts
and RBC morphology) and dinicd chemistry
(urea nitrogen, credtining, alanine
aminotrandferase  activity, aspartate
aminotrandferase  activity, akaine phosphatase
activity, dlucose, totd protein, abumin, globulin,
totd bilirubin, cholesteral, triglycerides,
phosphorus, cacium, sodium, potassum and
chloride)

Urine samples obtained for uwrindyss (bilirubin,
glucose, ketones, blood, pH, proten and
urobilinogen, specific  gravity and  microscopic
examination of sediment)

Complete gross postmortem  examination.

Organ weights for brain, heart, lungs, liver,
kidneys, adrends, thymus, spleen and testes
were recorded for each rat.

The following tissues were examined from dl
control and high-exposure animas only.
Adrends, aorta, bone, bone marrow, brain
(cerébrum, brainstem, cerebellum), cecum,
cervix, coagulating glands, duodenwn,
epididymides, esophagus, eyes, gross lesions,
heart, ileum, jgunum, kidneys,
lacrimal/harderian glands, laynx, liver, lungs
mammay gland, mediagind lymph node,
mediagtind tissues, mesenteric  lymph  node,
mesenteric  tissues, nasal tissues, ord  tissues,
ovaries, oviducts, pancress, parathyroid glands,
peripheral nerve, pituitary, prostate, rectum,
sivay glands semind  vedcles, Skdetd
muscle, skin, spind cord (cervicd, thoracic,
lumbar), spleen, stomach, testes, thymus,
thyroid-gland, tongue, trachea, urinary bladder,
uterus, vagina

Microscopic  examination of tissues from rats in
lower 1,3-dioxolane exposure groups was limited
to liver, brain, kidneys, lungs, spleen, bone
marrow and gross lesions.
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Results

* NOAEL ¢ Mades 1000 ppm
§ Femdes 298 ppm
* LOEAL 9 Mades 3010 ppm
Q¥ Femdes 1000 ppm
* Mortality All animds suvived the duration of the study.
# Toxic Dose Response
Responses 298 ppm m  No dgnificant effects

1000 ppm ®  Reduction in white-blood cdl counts for femaes
Decrease in goleen weght in femaes
Increased rdaive liver weight in femdes

3010 ppm " Reduction in white-blood cell counts for maes and females.
®  Mild chenges in liver of mdes
= Deceased spleen weights in maes and femaes
"  Deccreased dertness a the end of each exposure
® Decressed urine specific  gravity
Remarks Fedd for
Results Exposure  Period Recovery Period
Day (n=20) Day (n=10)
dBody Males Day-I| 46 86 96 116 152
Weights Control 150 | 253 299 294 325 323
298 ppm 150 | 253 300 294 319 314
1000 ppm 147 247 298 287 315 311
3010 ppm 147 257 306 303 332 329
Females

Control 109
298 ppm 108
1000 ppm 108
3010 ppm 106

164 182 186 192 187
165 183 180 191 186
161 182 183 196 190
158 179 173 189 188
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€ Clinical Signs @ Some exposed mde and femde ras had notable dlinica
observations incduding: red swollen eyes, perined soiling,
diarrhea and darkened crusty materid around the eyes
and/or nares. One mae rat exposed to 1000 ppm had
persgent redness, swelling and/or crusty materid around
one eye. This condition, however, was resolved by sudy
termination. The orbitd sinus blood sampling procedure
may have resulted in some of the observations of crusty
materiad around the eyes. Because of a lack of a dose
response relaionship and persgence in any of the
observations, none were consdered to be exposure-rdated
or toxicologicaly — sgnificant

¥ Animas exposed to 3000-ppm dioxolane appeared to have
decreased dertness and responsiveness at the end of each
exposure. The animals appeared to be fully recovered by
the time they were removed from the exposure chamber
(approximatdly 30 minutes &fter cessation of tet materid

exposure),
% Functional Functional Observational Battery exams were conducted &t 6
Observation and 13 weeks Isolated observetions of perined soiling,
Battery decreased activity (one observation) and chromorhinorrhea

were noted. These were not thought to be exposurerdated due
to the low incidence and lack of a dose response.

¢ Hema- Conc Mean White Blood Cels (x10 °)
tology (ppm) Week of Study
Males 4-weck 13-week Recov-4 | Recov-8 |
BWBC Control  107+2.1  9.1£13 10.2=1.0  [10.0£12 |
298 9.4+2.1 9.6=1.4 8.2=0.8%  19lItl) |

1000 8.2+£0.8*  8.6=1.0 8.7+£1.5%  [8.420.5%
3010 5.5£1.0%  6.0=1.0 8.9+0.9%  [8.6+1.2%

Females

Control  7.3+1.4 9.2+0.9 7.2£1.3 6.4+1.1
298 8.7+1.6* 9.1rtl.l 6.4+ 11 6.7+0.8
1000 6.2+0.8 7.8£0.5* 6.1i0.9 6.0+0.6

3010 4.9=09*  51406%  6.0£1.0x  [58=06 |
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Q@ Hema- ¢ Although exposure decreased the WBC of rats the magnitude
tology of the decresse & any given time interval was never below the
Comments lower limits of higorica controls.

¥ The percent eosinophils in 3010 ppm exposed ras was
increased relative to controls after 13 weeks of exposure

¢ Smdl increases in mean pladet counts occurred during the
exposure period in some of the 1000 and 3010 ppm groups.
There was a dngle observetion of increased pladets in
females exposed to 300 ppm a 4 weeks, however, there was
no apparent exposure-reponse relationship and no difference
a 13-wecks. The minima datidicd pladet devations in the
1000 and 3000-ppm groups were within avalable historica
control data; hence these differences were considered to be of
minor  biologicd  sgnificance.

§ Sporadic datigtically significant variances in red blood cells
and hematocrit were in the range of historicd controls and did
not show concentration-response relationships and are
conddered of no toxicologicd dgnificance

Q Clinical A number of datigticaly identified differences in various dinica
Chemistry ~ chemistry parameters in exposed mae or femae rats were

identified when compared to their respective controls;, however,
there was no clear reationship to exposure. Since these
parameters were generdly within historical control ranges or were
not associated with corresponding gross or microscopic  effects,
most of these clinicd chemistry changes were not considered to
be diagnogtic of a target organ effect. Incressed ALT in 3000 ppm
exposed rats at 4 weeks, and, in femades only at 13 weeks, could
be related to the smdl increases in liver weight. Higtologica
changes were dso noted in livers of 3010 ppm exposed males.

@ Urinalysis Mae and femde rats exposed to 3010 ppm for 13 weeks (main
dudy and satellite groups) had detidticaly decressed urine
specific gravity. Kcpeat urindyses reveded smilar results. The
specific gravity dteration was not associated with a morphologic
indication ofnephrotoxicity. 1t may represent a physiologic
response to repeated exposure to dioxolanc vapors.
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¢ Organ €  Spleen Weights The mesn absolute spleen weight of femde
Weights rats exposed to 3000 ppm was datidicaly decressed (27%

reduction as compared with control), as were the mean
redative spleen weights of males exposed to 3000 ppm (8%)
and femdes exposed to 1000 (11 %) and 3000 ppm. The
toxicologicd  ggnificance of this obsarvation is  uncertain
because there were no morphologic dteraions observed in the
leen from any anima in the dudy. It is posshle that the
decreased spleen weights are associated with reduced WBC
counts.

§ Liver Weights The mean ebsolute and relative liver weighs of
malc and female ras exposed to 3000 ppm dioxolane were
datigticaly increased when compared to control vaues, as
was the meen relaive liver weight of femaes exposed to 1000
ppm. Male rats had minima microscopic liver changes while
femdes had no morphologic liver dterations. The liver weight
increases may be an adaptive physologic response following
repeated  EXposure.

§ Othe Organs Sporadic datigtically  significant  variances in
other organs were observed but did not show concentration-
response reldionships or morphologicdl  evidence of effect
and ae conddered of no toxicologica significance

$ Necropsy Gross postmortem examinations reveded no differences among
findings groups which were considered to represent an effect of exposure
to the test substance
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¢ Histopath- ¢ Except for liver changes in high-dose mde rats, there were no
ology pahologic findings of sgnificance. In mde ras exposed to
3000 ppm dioxolanc, hepatocytes in centrilobular regions of
lobules were dightly larger and had more cytoplasmic
eosinophilia than controls (incidence 1 0/10).

& Microscopic examination of bone from exposed and control
rats following 13 weeks of exposure indicated tha myeoid
and erythroid cclls were gpproximatdy smilar in number and,
had norma morphology and agpparently norma maturation
sequences. In addition, there was no cytotoxicity of the
microenvironment a the light microscopic level. Therefore,
the decreases in WBC counts were not associated with
obsarvable histopathologic changes in bone marrow.

€ The ratio was lower in mae and female rats exposed to 3010
ppm for 13 weeks relaive to controls, however, the
myeloid/erythroid ratio of this exposure group was smilar to
that of respective controls after 8 weeks post exposure.

Conclusions

Kemarks Fied The primary effect of dioxolane inhdation exposure to rats was a reduction in white
blood cells counts a 1000 or 3000 ppm. Kats appeared hedthy, body weight gain
was not afected and there was no corresponding myeoid toxicity dthough there
was a dight reduction in mydoid cdls of the bone marrow a 3000 ppm. Exposure
rdated pathologic effects were limited to dight enlargement of centrilobular
hepatocytes of mades a 3000 ppm. There was no indication of testicular toxicity
based on careful light microscopic examination.

Data Quality
% Reliability  Klimisch Code 1. May be used without restriction,

References I,3-Dioxolane: 13-Week Vapor Inhdation Toxicology Study in Fischer 344 Rats.
Dow Chemicd Company 1990

Other This study is supported by a 12-month inhdation sudy in the literature where a
concentrations of 2500 mg/m * was found not to produce dominant lethdl effects or
sgnificant signs of toxicity manifet by gross obsarvations or mortdity !

References  for ' BaraAnski B; Stetkiewicz J; Czajkowska T: Starek K; Szymczek W Mutagenic

supporting and gonadotoxic properties of trioxane and dioxolane Med Pr; Vol 35 P245-55
sudies (1984)
* =p <005
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Reverse Mutation Assay - 8. typhimurium
Type Reverse mutation assay - S typhimurium

Test Substance |,3-Dioxolane
CAS Number: 646-06-O

Method
®» Guideline None specified
e GLP No
* System of Bacterial
Testing
® Year 1980
®  Species/Strain

S. typhimurium: TA98, TA100, TA1535, TA 1537, TA1538

¢  Tegted with and without
o Rat liver S-9
o Aroclor 1245 induced

0 05 ml S9 per 100 ml agar plate

Metabolic
activation

® Concentrations 9 TA98 0, 0.005, 0.010,0.10, 1, 5, 10,25, 50 Jl/plate
tested $ TAI00 0, 0.005, 0.010, 0.10, 1, 5, 10, 25, 50 Wl/plate
§ TA1535 0, 0.005, 0.010, 0.10, 1, 5, 10 Hl/plate
% TAI537  0,0.005,0.010,0.10,1,5, 10 Hl/plate
¢ TAIS38 0,0.005,0.010,0.10, 1, 5, 10 Hl/plate
§ Al tested with and without metabolic activation
. Satistical Evaution criteria were used as follows:

Methods § Srrains TA-1535, TA-1537 and TA-1538: If the solvent control value is
within the norma range, a tet materid tha produces a postive dose
response over three concentrations with the highest increase equa to three
times the solvent control value will be conddered to be mutagenic.

@ Strains TA-98 and TA-100: If the solvent control vaue is within the normd
range, a test materid that produces a postive dose response over three
concentrations  with the highest increese equd to twice the solvent control
value for TA-98 and TA-100 will be consdered to be mutagenic.
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Remarks Fidd for %
Test Conditions §

R B & )

Results

® Result

® Cytotoxic Conccntration

# Genotoxic Effects

Remarks Fedd for
Results

Conclusions

Remarks Fdd

Data Quality

® Reliability

References

One replicate
Postive Controls
0 Without activation
Sodium azide TA1 00, TA 1535
9-Aminoacridine: TA1537
. 2-Nitrofluorene: TA98, TA1538
0 With activation
2-Anthramine: all strains

Solvent: none

Repeat study: TA-1535 was repested with and without activetion because of
low solvent vaues obsarved in the initid assay.

Evduation Criterian Doseresponse related increese in revertants specific for
higorical rates in each drain

No mutagenic activity under activation or non-activaion conditions,
No ggnificant cytotoxicity a any concentration

Not genotoxic under non-activation conditions
Not genotoxic under activation conditions,

0 Maeid was soluble in water

Not genotoxic under non-activation conditions
0 Not genotoxic under activation conditions.

Klimisch Code 2. Reliable with restrictions. Study design, conduct and
reporting are consdered rdiable to address the test endpoint. Study was
conducted under glp's. Conditions of the assay concerning time of incubation
may vay somewhat from current OECD guiddine.

Mutegenicity Evauation of C-121 (1,3-Dioxolane) in the Ames
Salmonella/Microsome Plate Tedt, Litton Bionetics Study 20988, 2/29/1980
submitted to Celanese Chemica Company.
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Other This study is supported by other bacterid genotoxicity studies specificaly:

¢ A negdive sngleplae 5-strain Sdmonella reverse mutations assay with
and without metabolic activation by Goodyear '

@ A negaive 5dran Sdmonella reverse mutations assay with and without
metabolic activation by Hilltop conducted for Ferro under glp conditions. :

@  Published negaive 5-dran Sadmondla reverse mutations asssy with and
without metabolic activation.

¢ A combined S typhimurium and Saccharomyces cerevisae mutation
evauation conducted by Litton Bionetics for Dow Chemicd Company *,
References  for o ) i )
Supporting Studies 1. Mutegenicity Evauaion of 1,3-Dioxolane, Goodyear Tire and Rubber
Company. Laboratory report #79-35,29 November 1979.
2. The Salmonella/Microsomal Assay for Bacterid Mutagenic Activity of
Ungtahilized 1,3-Dioxolane. Hilltop Research Project No 83-0212-21 10
March, 1983.
3. Kowadski Z, Spiechowicz E, Baahnski B. Absence of mutagenicity of
trioxane and dioxolane in Samondla typhimurium. Mutat Res 136; 169-71
(1984).
4. Mutagenicity Evaudion of Compound D8 (1,3-Dioxolane). Litton
Bionetics, 1/20/1975 submitted to Dow Chemica Company.
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Mutagenic Assay » S. typhimurium and Saccharomyces cerevisiae
Type Mutegenic assay - S typhimurium and Saccharomyces cerevisiue

Test Substance I,3-Dioxolane
CAS Number: 646-06-0

Method
& Guideline None  specified
* GLP No
¢ System of Bacterial
Testing
1975
e Year
.

Species/Strain  S. typhimurium TA1535, TA 1537, TA1538
Saccharomyces cerevisiae dran D4

Metabali . . .

* activatiolr(l: 0 Tested with and without induced rat, mouse and monkey homogenates of
liver, lung and tegtis Animas were induced with a “mixture of
polychlorinated biphenyls’.

# Concentrations

tested @ Saccharomyces cerevisiue :
o 20 and 5.0% in suspension
§# Salmonella:
0 075 and 150% for suspenson incubations
0 1.5% for plate tests.

§ All tesed with and without metabolic activation

Statistical None specified
Methods
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 Remarks Field @
for Test ]
Conditions

¢

o A > O

< O

Results

® Result

B Cytotoxic Concentration

¢ Genotoxic Effects

Remaks Fedd for
Results

Duplicate plates, one replicate
Sdmondla were tested with rat tissues in the suspension test only. Mouse
and monkey tissues werc used in the plate incorporation technique only.
Sdmonella and yeast were tested a high and low dose levels usng non-
activation conditions and activetion conditions with rat liver, rat lung and rat
testis  homogenates.
Sdmondla were tested under activation conditions with mouse liver, mouse
lung and mouse tegtis homogenates only at the high dosc levd.
Sdmondla were tested under activation conditions with monkey liver,
monkey lung and monkey testes homogenates only a the high dose leve.
Yeast were tested only with rat tissue activetion and not mouse or monkey.
Podtive  Controls
0 Without activation

= Ethylmethane sulfonate

®  2-Nitrofluorene

e Quinacrine mustard

0 With activation

= 2-Acetylfluorene

8 Dimethyhritrosamine
Solvent: none (except for positive controls)

Evaduaion Criteriaz Dose-response related increese in revertants specific for
higorical rates in each drain.

No mutagenic activity under activation or non-activation conditions.

Fifty percent becteria survivd when tested a 3.0% in the preiminary
cytotoxicity test, yeast showed no cytotoxicity at 5% (highest
concentration  tested).

Not genotoxic under non-activation —conditions
» Not genotoxic under activation conditions.

With the organ homogenates, the postive controls gave significant
genotoxic activity only with the liver and tedtis preparation for the rat, the
liver for the mouse and the liver for the monkey.

Under non-activation conditions, both bacteria and yeast responded as
expected to the podtive controls.
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Conclusions
Remarks Fidd . Not genotoxic under non-activation conditions
Not genotoxic under activation conditions.
The contribution of the lung and testis homogenates to the genotoxic
evdudion of the tet substance is quedtionable since the podtive controls

did not show significant response except for the rat testis with strain TA-
1537

The main vadue of this sudy is the negative response of the yeast as other
more robust bacterid genotoxicity tests have been conducted using this test

material.
Data Quality
® Reliability Klimisch Code 2. Reliable with restrictions. Study design, conduct and
reporting are consdered relisble to address the test endpoint dthough the study
was not conducted under glp’s.
References Mutagenicity Evauation of Compound D8 (1,3-Dioxolane). Litton Bionetics
1/20/1975 submitted to Dow Chemica Company.
Other The Salmonella portion of this study is supported by other Sdmondla tests
providing cler negative results. The key sudy is lised beow.
Kcferences for Mutagenicity Evauaion of C- 12 | (1,3-Dioxolane) in the Ames

Supporting Studies  Salmonella/Microsome Plate Test, Litton Bionetics Study 20988, 2/29/1980
submitted to Ceanesc Chemicd Company
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In Vitro Mammalian Chromosome Aberration Test
Type In Vitro Mammdian Chromosome Aberration Test

Test Substance 1.3-Dioxolane
CAS Number: 646-06-O

Method
® Guideline None specified
GLP Yes
e Sysem of Non-bacterial
Testing
® Year 1985

SpeciesStrain -~ Chinese Hamster Ovary (CHO-WBL), Origin S. Wolff § laboratory UCSF,
Litton Bionetics clone, and average cdl cycle time 12-14 hours .

& Metabolic . .
activation Tesed with and without
o Rat liver S-9
o Aroclor 1245 induced
0 15 microliters per 10 ml culture
® Concentrations
tested 0,2.0,3.0,4.0,5.0 mg/ml for both non-activation and activation conditions.
® Statistical

Fishers Exact Test for comparisons of treated cultures with pooled controls.
M ethods
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Remarks Field for § Rangefinding tet to determine cytotoxicity or cdl cycle dday used the
Test  Conditions following conditions:

Q

Single culture per dose levels of 0, 1.67 or 50 mg/ml for both non-
activetion and activation conditions. Level of 050 was added under
activation  conditions.

Under non-activation conditions there was a 2-hour exposure to test
substance followed by 23 hours of incubation prior to addition of
colcemid and 25 hours of incubation prior to collection.

Under activation conditions the same time intevds were employed and
feta-caf srum was omitted.

§ The aberation test used the following conditions

¢}

Results

® Result

® Cytotoxic Concentration

@ Genotoxic Effects

Duplicate cultures a each dose level of 0, 2.0, 3.0, 4.0, 5.0 mg/ml for
both non-activation and activation conditions

Solvent, McCoy’s 5a culture media

Under non-activation conditions, there was a 7.5-hour exposure followed
by 2.5-hr incubation in the presence of colcemid.

Under non-activation conditions there was a 2-hour exposure to test
materid followed by a wash and an 8-hour incubation in the presence of
colcemid.

100 Metaphases from each culture were scored for a totad of 200
metaphases per dose leve.

Negetive control, McCoy's 5a

Positive controls
Without activation - Mitomycin C
With activation -~ Cyclophosphamide

No increase in the number of aberrations was found a any
concentration of test materid. Podtive controls demonsrated the
sengtivity of the test sysem.

Cytotoxicity was not observed up to and including the highest
concentration tested of 5 mg/ml which is the highest concentration
recommended under the current OECD 473 guideline.

= Not genotoxic under non-activation conditions
Not genotoxic under activation conditions.
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Remaks Fidd for "  Maeid was soluble in water

Results *  The number of aberrations per cdl, the percent cedls with aberrations,
and the percent cells with more than one aberration were al smilar to
gppropriate controls under both activation and non-activation
conditions.

% Postive controls produced clear dgnificant increases in aberrations as
measured by aberraions per cel, the percent cels with aberrations and
the percent cells with more than one aberration.

Conclusions
Remaks Fed I Not genotoxic under non-activetion conditions
I Not genotoxic under activation conditions.
¥ Study was well conducted, dthough the incubation times and exact
procedures vary somewhat from the current OECD guiddine the
consistently low level ofaberrations observed a al dose levels both
with and without activation and the clear responses of the postive
controls drongly support lack of genotoxic activity in this assay.
Data Quality
® Reliability Klimisch Code 2. Rdiable with redtrictions. Study design, conduct and
reporting are considered reliable to address the test endpoint. Study was
conducted under glp's. Conditions of the assay concerning time of incubation
vary somewhat from current OECD guideline.
References Mutagenicity Evaduation of 1,3-Dioxolane in an In Vitro Cytogenic Assay

Measuring Chromosome Aberration Frequencies In Chinese Hamster Ovary
(CHO) Cdls. Submitted to Ferro Corporation. Litton Bionetics, Inc,
Kensington Maryland. LB1 Project No. 20990, February 1985
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Mouse Lymphoma Forward Mutation Assay
Type Mouse lymphoma forward mutation assay

Tet Substance 1.3-Dioxolane
CAS Number: 646-06-O

Method

® Guideline None  specified

» GLP No

® System of Non-bacterial
Testing

® Year 1985

* Species/Strain Mouse lymphoma L5 178Y TK+/-

®» Metabolic Tested with and without
activation 1 Ra liver S9

®»  Aroclor 1245 induced
Find concentration of S9 in cdl suspensons was five percent.

° Concentrations 0, 750, 1500, 2500, 3000, 4000, 50000 nl/ml for both non-activation and

tested activation  conditions.
® Statistical Smple raio criteria

Methods
Remarks Field for {0 Intid tid under activation conditions discarded because the positive
Test  Conditions control mutation frequencies were unacceptable.

$ Duplica t@ 4 es for counting mutant colonies
{ Solvent, water
€ Negative control, water

{ Positive controls
«  Without activation - EMS (2 levels)
With activetion — MCA (2 levels)

HPV Testing Plan 1,3-Dioxolane (CAS Number 646-06-O) Page 101



Results

® Resull No dose-dependent increase in the number of mutants in the absence
or presence of metabolic activation was observed. Dioxolane did not
induce dgnificant increeses in the mutation frequency a the TK locus
in L5 178Y TK-/- cdls. . Positive controls demonstrated the
sengtivity of the test system.

® Cytotoxic Concentration Low__doseudependent _cytotoxicity observed under non-activation
conditions percent relative growths ranges form 85 % to 61% . Under
activation conditions, cytotoxicity was dose-dependent but low, with
percent relative growths ranging from 95% to 78%.

® Genotoxic Effects # Not genotoxic under non-activation conditions
£ Not gcnotoxic under activation conditions.

Remarks Fied for ¢ Maeid was soluble in waer

Results
0 Under nonativation conditions, the mutant frequency ranged from

12.8 to 225 x 10 * without any discernable dose dependency.

¢ Under activation conditions, the mutant frequency ranged from 265 to
4395 x 10 without any discernable dose dependency

¢ The minimum mutation frequency required for a postive response
under non-activation conditions based on the control mutation
frequencies in this assay was 38 X 10 .

© The minimum mutation frequency required for a postive response
under activation conditions, based on the control mutation frequencies
in this assay, was 46 X 10

$ The discarded initid activation assay had postive control vaues that
were consdered unacceptably low, dthough cdearly postive. In this
discarded test, the mutation frequency for the test substance was aso
low and smilar to that found in the repeated test. The discarded thet
supports the find result.
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Conclusions

Remarks Field ¢ Not geotoxic under non-activation conditions
Not genotoxic under activation conditions.

© Swudy was well conducted, dthough there was no glp cetification the
dudy appears to have been conducted usng a glp-qudity protocol in a
gp compliant |aboratory.

<>

Data Quality
« Kdiability Klimisch Code 2. Rdiable with redrictions. Study design, conduct and

reporting are conddered reliable to address the test endpoint dthough not
conducted in accord with glp standards.

References Mutagenicity Evduation of 1,3-Dioxolane in the Mouse Lymphoma Forward
Mutation Assay. Submitted to Foro Corporation. Litton Bionetics Inc,
Kendngton Maryland. LBI Project No. 20989, April 1985

Other
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Mammalian Cell Transformation Assay, in vitro

Type Mammdian Cdl Transformation Assay, in vitro

Tet Substance 1,3-Dioxolane
CAS Number: 646-06-0

Method
» Guideline None specified
e GLP No
e Yea 1981
® Cdl Type C3H 10T-1/2 clone 8
e Concentrations )
teste 0,1, 10, 20, 50, 100,500, 1000, 2000, 5000, 10000, 20000 and 40000 pg/ml
® Statistical None used
Methods
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Remarks Fidd for &

Test Conditions
$
¢
>
@
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&
®
0
$
>
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@
®

Results
° Reault

Do <Hection based on initid cytotoxicity testing usng plaing efficiency
as a metric.

A st of replicates was exposed in T-25 flasks and a set of replicates was
exposed in fla 60 mm culture dishes.

Incubation of plates caried out in seded Mason jars to prevent volatilization
T-25 flasks were seded to prevent loss of test materid.

Twenty-four hour incubation time with test subgtance

Cdls washed after 24-hour incubation with test substance

Cdls fed with fresh media 24 hours after exposure was complete and every
three days until the 14-day point then weekly (with 1 0%FCS
supplementation) for the duration of the 38 day culture period.

At the 14-day interva, four to sx T-25 flasks a each concentration and three
to five dishes were dained and examined.

At the 38-day interva, two to four T-25 flasks at each concentration and
three or four dishes were stained and examined.

High-concentration levels (>2000 pg/ml) of T-25 flasks a the 38-day
interval were contaminated with a fungus in the initid assay and were run a
second time about 2 months later. In this repeat assay, sx T-25 flasks were
incubated as before for 3 8 days at each concentration level from | to 20,000
ug/ml, dained and examined. The data varied from the initid assay in that
there was a much higher trandformation rate in the podtive controls (BP 5 or
6 times higher) and the transformation rate for the test substance was much
higher at the repested concentration levels. The negaive control still showed
no transformed colonies.

Positive control: Benzpyrene @ 2.5, 1.0 or 0.5 pg/mi
Colonies examined macroscopicdly and  microscopicaly.
300 cdls plated per flak or dish

Differences from The study is similar to the Draft OECD Guiddine “ /n

Guiddine Vitro Syrian Hamgter Embryo Cdl Transformation
Assy”. The mgor differences from this guiddine ae
the type of cels used and the incubation times employed.
It was dmilar or superior in other respects including
number of dose levels employed.

4 Keport authors conclude that Dioxolane is a “wesk pogtive’ in
this cdl-trandformation  assay.

§ The daa suggest transforming  activity but there are issues of
concern with the data The poor reproducibility, the lack of clear
dose-concentration relationships, the tet materid sometimes
giving results Smilar to podtive controls and a other times no
response, and the lack of high-concentration toxicity data make it
difficult to conclude that this assay is postive.

£ A more conservative interpretation of the data is “Not
Interpretable”’
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o Cytotoxic Concentration ~ Cytotoxicity observed above 5000 pg/ml. There was no valid
meesure of cytotoxicity given for the 38-day examinaions

e  Genotoxic Effects Not interpretable

Remaks Field for @ The mgority of tranformed fod were dassfied as “type 1I” rather than
Kesuits “type III” This is defined as follows

= Type 1. Foci composed of monolayer cells that are more densdy
packed than the background cells. This type is not considered
maignant and is not scored.

& Type 11. Fod show messve piling up into virtudly opague multilayers.
The cdls are only moderately polar, thus crisscrossng is not
pronounced. Fifty percent of Type 11 foci have been shown to be
malignantly transformed.

1 Type lll. Foci are composed of highly polar, Gbroblastic, mu ltilayered,

crisscrossed arrays of densdy stained cdls. Eighty-five percent of
Type Il foci have been shown to be maignantly transformed.

14-Day Fodi/plate 38Day Focilplae | Repeat 38-day

Cone (pg/ml) T-25 Dishes T-25 Dishes | T-25
0 0.0 0.0 0.0 0.0 | 0
1 0.0 0.0 0.0 0.0 2.8
10 0.0 0.0 0.0 0.0 | 2.8
20 0.0 0.0 0.0 0.0 3.7
50 0.0 0.0 0.0 0.0 3.7
100 0.0 0.0 1.0 0.75 1 4.7
500 0.0 0.0 0.3 1.33 4.0
1,000 0.0 0.0 1.5 1.25 5.0
2.000 0.6 - c | .
5.000 0.0 0.0f c 2.0 4.66
10,000 05t 00" c 2.25 1.2
20,000 . c 0.25 0
40,000 0.0" 0.0 . . |
BP 05 0.3 0.75 0.5 6 1 3.0
BP 1.0 10 1.0 1.25 12 | 6.0
BP25 - I 7.0

- = Not run; ' = Cytotoxic, , T = Highly Cytotoxic
C = contaminated, BP = Benzpryene Postive Control
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Conclusions

Remarks Fidd

Data Quality
° Relighility

References

Other

Reference  for
supporting  study

The report authors concluded that these results represent a wesk postive;
however, the reviewer (who prepared this summary) disagrees with this
interpretation and judges the sudy not interpreteble with regard to genotoxic
activity.

Klimisch Code 3. Rdiable with severe redrictions, study design, conduct and
reporting are considered reliable to address the endpoint but the data are not
clearly supportive of the author's conclusions.

An Assy of Cdl Trandformation and Cytotoxicity in C3H 10T 1/2 Clonal Cdl
Line for the Test Chemica C-121 (1,3-Dioxolane). Universty of Minnesota
Environmental Pathology Laboratory, Authors Garry and Nelson, 27 August
1981.

This study is supported by a study usng BALB/C-3T3 cdl cultures. This
study, however, reported Dioxolanc to give a clear negative response in cell
transformation.

Evduaion of [,3-Dioxolane in the In Vitro Transformation of BALB/C-3T3
Cdls Assay. Litton Bionetics, Inc, Project 20992, January 1085. Submitted to
Ferro Corporation
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Mammalian Cell Transformation Assay, in vitro
Type Mammdian Cdl Trandformation Assay, in Vitro

Tet Substance 1,3-Dioxolane
CAS Number: 646-06-0

Method
e  Guideline None specified
e GLP Not specified (report was reviewed by the qudity assurance unit but did not
secificdly date that the test was conducted under glp)
® Year 1985
® Cell Type § BALB/C-3T3

$ Subclone 14 of Clone 1- 13 from Takeo Kakunaga

° Concentrations

estod 0, 1000, 4000, 8000, 12000 and 15000 nl/ml
° Statitica Baley's modification of Student's t-tet was applied to cdculate the datidtica
Methods significance of the postive control and tet materid transforming activity.

Remarks Fidd for
Test Conditions

Pogtive control: 20 microgramgml  MCA

Seventy-two hour trestment time followed by washing and continued
incubation for four weeks with refeeding twice a week.

Trestments carried out in sedled 25 cm 2 flasks to prevent voldilization.
Doses based on preiminary cytotoxicity rangefinding test.

30,000 cels plated per culture vessdl

18 Cultures per dose level (lower n in Reaults table due to contaminated
flasks)

Simultaneous cytotoxicity test conducted under same conditions as
transformation assay to verify the toxicity of tet materid to cdls

O O O O O O O
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Preliminary Cytotoxicity Average Number of Keative cdl Survivd

Concentration (nl/ml) Colonies per Flask (%)
0 94.3 100.0

1000 92.0 97.6

2000 86.3 91.6

4000 74.0 785

8000 55.0 58.3

16000 4.0 4.2

Simultaneous
Cytotoxicity Test

0 59.7 100.0

1000 51.0 85.4

4000 46.3 776

8000 29.7 49.7
12000 14.0

15000 0.0 0.0

O Differences from The study is Smilar to the draft OECD Guiddine “ In
Guiddline Vitro Syrian Hamster Embryo Cell Trangformation
Assay”. The mgor differences from this guiddine are
the type of cdls used and the incubation times employed.
It was dmilar or superior in other respects including
number of dose levels, replicates, cytotoxicity testing and
MTD sdection. The current study protocol was shown to
be sensitive by the response of the postive controls.

Results

® Result No increese in the number of transformed colonies or transformed foci
was noted a any concentration of test materia. Podtive controls
demongtrated the sendtivity of the test system

® (ytotoxic Concentration Severe cytotoxicity observed above 12000 micrograms/ml, moderate
dose-dependent  cytotoxicity observed a& 1000 microgram per ml and
above. Data in table above

e Genotoxic Effects Not genotoxic under these conditions
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Remarks Fidd for
Results

Conclusions
Remaks Fidd

Data Quality
® Reliability

References

Other

Rcferencc  for
Supporting  Study

The tet materid was water soluble and precipitation was not recorded.

Results Transforming Activity
Concentration  Logq (x+1) Foci/Culture
{nl/ml) (mean=sem) (n) average
0 0.050+.027 (13) 0.12
1000 0.050+.027 (18) 0.12
4000 0.0671.030 (18) 0.17
8000 0.050£.027 (18) 0.12
12000 0.067+.030 (18) 0.17
15000 0.075+.034 (16) 0.19
MCA 0.602=.039 (18) 3,00+
(2ag/ml) ) ) “'

**n<0.01; MCA = 3 Methylcholanthrene

No genotoxic activity. The trandforming activities of dl five doses of
Dioxolane were comparable to the spontaneous background average rate of
0.12 foci/culture vessel and there was no evidence of a doserelated response
with the test materid. This range of test materid treatments corresponded to O
to 85% survivd in the smultaneous colony surviva assay. Although the
survival assay, usng only 200 cells suggested there would be no surviving
cells with test materid treatments at 15000 nl/ml, some cdls survived in the
transformation assay where 30,000 cells were plated per culture vessd.
Therefore, concentrations of 1,3-dioxolane from 1,000 to 15,000 nl/ml were
evduated as beng nontransforming to Balb/C-3T3 cdls.

Klimisch Code 2. Reiable with redrictions, study design conduct and
reporting are considered religble to address the test endpoint athough not
conducted in accord with glp standards.

Evauation of 1,3-Dioxolane in the In Vitro Trandformation of BALB/C-3T3
Cdls Assay. Litton Bionetics, Inc, Project 20992, January 1985. Submitted to
Ferro Corporation

This study is supported by a previous sudy using C3H 10T-1/2 cel cultures.
This study reported Dioxolane to give a wesk postive response in cdl
trandformation but is considered uninterruptible by the writer of the robust
summary.

An Assy of Cdl Transformation and Cytotoxicity in C3H 1 OT 1/2 Clond Cell
Line for the Test Chemicd C-121 (1,3-Dioxolane). Universty of Minnesota
Environmenta  Pathology Laboratory, Authors Carry and Nelson, 27 August
1981

HPV Teding Plan | ,3-Dioxolane (CAS Number 646-06-0) Page 110



Mouse Micronucleus Assay

Type Mouse micronucleus assay
Test Substance 1,3-Dioxolane
CAS Number: 646-06-0
Method
® Guideline None specified, Meets or exceeds OECD 474 guideline
® GLP Yes
e Yex 1989

® Species/Strain  Mice/ICR Harlan Sprague Dawley

®  Sex Mice of each sex
® Route of |p |njection in Com Oil

Administration
® Doses 0,525, 1050 and 2100 mg'kg
® Exposure

Period 24, 48 and 72 hours

. The incidence of micronucleated polychromatic cells was compared to controls

# Statistical

with a sgnificant increase rdative to the negaive control st a the p %0.05 leve

Methods usng Kastenbaum-Bowman Tables*

Remaks Fidd for & Age at Study S fo eight weeks

Test  Conditions Initiation
& Number of Five of each sex a each dosetime sacrificewere planned,
animds per more animals were dosed due to mortdity. High-dose
dose mortdity was unexpectedly high and a supplementd group

of 15 animals of each sex was dosed a 2 100 mg/kg. Of
these supplementd animds only four of esch sex survived
to the scheduled sacrifice a 72 hours. There were
insufficient surviving high-dose animds to sacrifice five
per dose a the high dose. The resulting dosing and
scrifice of animas is shown beow:

Number of Animds Sacrificed & Each Time

Dose 24 hours 48 hours | 72 hours

(mg/kg) M F M l F l M l F
0 5 5 51 5 | 5 1 5
525 5 5 5 I 5 | 5 1 5
1050 5 5 5 I 5 5 | 5
2100 5 5 3 | 5 ‘ 4 I 4

HPV Teding Plan 1,3-Dioxolane (CAS Number 646-06-0) Page 11 |




& Control
Groups and
Treatment

§ Clinical
Obsarvations

@ Criteria for
Evaluating
Reaults

§ Criteria For
Sdection of
MTD

@ Differences
from Current
OECD
Guideline

®  Negative Control: Con Qil

®  Pogtive Control: Trigthylenemeamine in water & 025
mg/kg

= Al low and mid-dose animals agppeared norma. High-
dose animas showed severd clinicd observations
indicating toxicity including progtration, lethargy,
irregular  bresthing, and ruffled fur.

= Negdive control must not exceed an incidence of
5/1000 micronuclested polychromatic cdls.

® A podtive reault is indicated if the incidence of
micronuclested polychromatic cells is  sigrificantly
increased relative to the negative control (p =0.05 ,
Kastenbaum-Bowman  Tables)

= 1000 polychromatic erythrocytes scored for each
animal.

®  The high dose was st as 80% of the LD 5, (7 day). A
preliminary toxicity sudy was conducted with results
shown below. The LD 55 (7 day) was calculated by
probit andysis to be gpproximatdy 2603 mg/kg.

Prdim Tox Study Seven Day Mortdity

IP Dose (mg/kg) Males Females
Contol 0/5 0/5
1576 0/5 0/5
2048 1/5 0/5
2663 5/5 3/5
3462 5/5 5/5
4500 4/5 5/5

This study meets dl requirements of the current OECD 474
guiddine. The study used more dose levels and time points
then indicated in the guiddine. As there was a previous
pogtive sudy in the literature the study design was
especially robust.
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Results

®  [Effect on PCE/NCE ratio
by dose levd by sx.

® Genotoxic Effects

PCE/Total Erythrocytes
Dose 24 Hours 48 Hours 72 Hours
(mg/kg) M F M F M F
0 0.59 0.59 0.62 0.62 0.62 0.66
525 0.53 0.57 0.62 0.64 0.54 0.65
1050 0.53 0.60 0.58 0.67 0.43 0.54
2100 0.31 0.44 0.26 0.41 0.37 0.35
TEM 0.57 0.57
Negative

* NOAEL 1050 mg/kg for bone marow toxicity as measured by the PCE/NCE
ratio
Remaks Fied for  Induction of Micronuclested Cells 1000 PCE
Restilts Micronucleated  Dose 24 Hours 48 Hours 72 Hours
Cells mgkey M | F M F M | F
0 0.2 1 0.2 0.2 0 02 1 O
5 02102 02 0 04 |os
1050 02]02 0o 04 0 |oO
200 06| 0 03 04 0 | 0O
TEM 184 | 208 . : -
§ Mortality 1 All low and middose mice survived to sacrifice

HPV Teging Plan 1,3-Dioxolane (CAS Number 646-06-0)

»  Mortdity & high dose was mdes 23/35 and femaes
21/35

Page 113



Conclusons

Remarks  Field § Thee was no induction of micronudested polychromatic cdls associated
with adminigration of Dioxolane.

9 Thee was dgnificent induction of micronuclested polychromatic cdls
associated  with adminidration of the postive control.

¢  Dioxoane showed no genotoxicity in this assay under these conditions.
¢ The highest dose of dioxolane was toxic to the animds including the bone

marrow.
Data Quality
® Reliability Klimisch Code 1. Rdidble without restriction.
References Micronucleus Cytogenetic Assay in Mice. Test aticle C-121 [1,3-Dioxolane].
Microbiologica Associates Inc., Study No. 1'9034.122, December 28, 1989
* Kagenbaum, M and K Bowman. Tables for determining the dtatidtical
dgnificance of mutation frequencics Mutation Res. 9:527-549  (1970)
Other An ealier study in the literature reported Dioxolane was postive in the
micronucleus assay. In this report mice were given dioxolane ip in two doses a
24 hr intervals. Dioxolane at doses from 1500 mg/kg to 6000 mg/kg caused a
sgnificant increese of micronucleated  polychromatic  erythrocytes in - bone
marow of mice as compared to the negative control vaue.
Reference  for Przybojewska B, Dziubautowska E, Kowaski Z. Genotoxic effects of
Supporting  Study dioxolane and trioxanc in mice evaluated by the micronucleus test. Toxicol

Lett 21:349-52 (1984)
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Dominant Lethal, Oral Dosing

‘Type Dominant Lethd, Ord Dosing
Dioxolane
Test Substance CAS Number: 646-06-0
Method
® Guideline None specified but bedcaly in accord with OECD 478
s GLP No
® Year 1984
® Species Rat
® Strain Albino, Wistar
* Route of Ord gavage
administration
® Doses 0,580, 1160 mgrkg
®  Sex Male
® Number of 10
Animals/group
® Vehicle Water

Remaks Fidd for § Age @ Sudy Intigion 3 ! to 4 months weight 300 to 320 g
Test Conditions $ Doses 0580 and | 160 mg/kg/day
9 Dosing Mades only
4 Dosing Schedule Five days a week
4 Dosing Duration Eignht weeks
¢ Mating Interva Weekly
§ Mating Reatio 2 1 females:males
§ Vaidions from OECD  Cuiddine suggests that the number of mades

478 Protocol Guideline should be sufficient that 30-50 pregnant rats be
evduaed & each time intervd. In this sudy, 13
to 20 pregnant females were evauated a each
timg however, more time periods then typica
were evduated in this dudy. Current guiddline
uggedts three dose levels only two were used in
this - study.
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Results

® Result No evidence of dominant lethd effect

® Dominat Lethd Rae Week

(Dominant Lethds per Femde)

7'8

Dose 1 2 1 3 4 5 6
0 mgikg 0.84 0.83 | 145 129 089 111 0093 b.67
580 mg/kg 073 131 1094 089 075 078 1.06 1.29

1160 mg/kg 0.94

064 10.88 123 056 046 047 b.67

Number of deaths at Dose Mortality
each dose level
0 mg/kg 0/10
580 mg/kg 1/10
1160 mg/kg 1710

Remarks Fied for ¢ Time of 5 80 mgikg group  one anima during fifth week
Results death
1160 mg’kg group  one animd during third week
& Clinical Behavior and gppearance did not differ to any sgnificant
Signs degree from controls
. B Weight gain
Dose (mg/kg) oy 9 ga.
Q Bodv ‘ (percent control  gain)
Weights 580 47%
1160 22%
ao\;v%??ns Absolute and rdative weights of liver, kidney and spermatic
g vesicle were increased a both dose leves.
O N ecropsy Necropsy finding arc not discussed. Histopathology was
and perfformed on the testes Necross of the seminiferous
Microscopic epithdium was reported in 1/1 O controls, number unspecified
Findings in the 580 mg/kg group and 3/9 high dose maes.
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Conclusons
Remarks Fdd

Data Quality
B Reliability

References

Other

0T arget Tedtis consdered target by histopathology but no change
Organs observed in fertility. Other organ weights were dtered but
there is no higtopathology for confirmation. No changes in

testes weight resulted from dosing.

O Criteria for Investigators used early resorptions as a measure of dominant
Dominant lehd cffect; however, neither implants per femde, live
Lehd Effect fetuses per femde nor preémplantation loss per femde was

af’ccted by treatment.

Study documentation is good for a published article The study appears to have
been well conducted and is smilar to current OECD guideline. Based on
reduction in body weigh gains organ weight changes and histopathology dl dose
levds produced clear dgns of toxicity indicating the study is valid regarding use
of a minimdly toxic dose as the high-dose level. There was no evidence of a
dominant letha effect.

Klimisch Code 2. Study design, conduct and reporting are considered religble
to address the test endpoint athough not conducted in accord with glp standards.
Study design and reporting meets current EPA/QECD guiddines with minor
exceptions.

Baranski, B; Stetkiewicz, J. Evauaion of Mutagenic and Gonadotoxic
Properties of Trioxane and Dioxolane. Medycyna Pracy:35 245-255 (1984)
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Dominant Lethal, Inhalation

Type Dominant Lethal, Inhalation
Test Substance Dioxolane
CAS Number: 646-06-0
Method
#® Guideline None specified, conducted besicdly in accord with OECD 478
* GLP No
e Yea 1984
® Species Rat
@ Strain Albino, Wistar
® Route of Whole body inhalation
administration
e Doses 0, 2500 mg/m’
®  Sex Male
e Number of 14
Animals/group
8 Vehicle Air
# Duration of 12 Months
Dosing
o Statistica Kruskd Wallis Test followed by non-parametric tests for groups with and
Methods without normal distribution.

Remarks Fie!d for @ Age a Sudy Initigion 3 !4 to 4 months, weight 300 to 320 g
Test Conditions 9 Doses 0 and 2500 mg/m"’

¢ Dosing Males only

% Dosing Schedule Five days a week, five hours a day.

§ Dosing Duration 12 Months

$ Mating Interval Once a end of study for one week

& Mating Ratio 2: | females:males
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$ Variations from OECD
478 Protocol Guiddine

§ Other

Results

® Result

® Dominat Lethd Rae

D Number  Live Dead Number Corpora Preimplan-
0se Pregnant Fetuses Implants Implants  Lutea  tation loss
0 mg/m3 20 114 0.6 12.0 13.7 18
2500 18 111 0.17 11.3 13.6 2.3
mg/m3
B  Number of deaths a each Dose Mortality
dose leve .
0 mg/m’ 0/14
2500 mg/m3 0114
Remarks Fidd for ) Time of
Keaults death No deaths
¢ Clinical Not reported
Signs
¢ Body
Weights Not reported
& Organ
Weights Not reported
HPV Testing Plan 1,3-Dioxolane (CAS Number 646-06-0) Page 119

Guiddine suggests tha the number of maes
should be sufficient that 30-50 pregnant rats be
evduated a each time intervd. In this study, 18
to 20 pregnant femades were evaduated. Current
guiddine suggests three dose levels only one was
used in this study.

Concentration of test materid measured by
chromatography using a published procedure.

No evidence of dominant lethd effect

Effect (per femde)



Conclusions

Remarks Fidd

Data Quality

e  Rdiability

Refer ences

Other

¢ Necropsy .
ad Not clearly reported. It was stated that for the “rats exposed

Microscopic ~ t0 Dioxolane the frequency of necrosis of the spermicidal

Findings epithdium was much higher than for the control group rats’;
but the incidence or other details was not given. Leydig cel
lesons were aso mentioned but it was dso dtated that the
trcated and control groups were not different regarding this
lesion.

0 Target
Organs None reported.

0 Criteria for Investigators used early resorptions as a messure of dominant
Dominant lethd effect; however, neither implants per femde live
Lehd Effet fetuses per femae nor preimplantation loss per femde was

affected by treatment.

Study documentation is good for a published aticle The study appears to have
been well conducted and the protocol is similar to the current OECD guiddine.
Based on reduction in body weigh gains, organ weight changes and
histopethology, &l dose levels produced desr dgns of toxicity indicating the
dudy is vaid regarding use of a maximum tolerated dose. There was no
evidence of a dominant lethal effect.

Klimisch Code 2. Study design, conduct and reporting are considered rdiable
to address the test endpoint athough not conducted in accord with glp standards.
Study design and reporting meets current EPA/QOECD guiddines with minor
gxceptions.

Baanki, B; Stetkiewicz, J Evaduation of Mutagenic and Gonadotoxic
Properties of Trioxane and Dioxolanc. Medycyna Pracy:35 245-255 (1984)
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One Generation Reproduction Study (Drinking Water, low dose)

Type

Test Substance
Method

HPV Teding Plan 1,3-Dioxolane (CAS Number 646-06-0)

Guideline
GLP
Y ear
Species
Strain
Route of
administration
Doses

Sex

Control Group
and  Treatment

Frequency of
Treatment

Duration of
Test
Premating
Exposure
Period for
Males

Premating
Exposure
Period  for
Females
Statistical
Methods

Number of
Animals/group

Vehicle

One Generdtion reproduction  Study

1,3-Dioxolane
CAS Number: 646-06-0

None, generdly follows OECD 415
No
1976
Rat

Chales River drain dbino ras (Chales River Wilmington Mass)
Ord, drinking water

001, 003 or 01 % in drinking water
Maes and femaes

Received water without test substance
Seven days a week

21 Weeks

90 Days

None for F 1 a generdtion

Not described other than that a 95% confidence interval was used to evaluate

Jatistical
10

sgnificance.

Water

Page 121



Remarks Fdd for  §
Test Conditions

Age a Study Initiation

Dosing

Test Materid
Preparation

Dosng Duration

Mating Interva

Examinations

Mating Ratio

Culling

Weaning

Vaiaions from current
OECD 415 Protocol
Guideline

$ Comments

HPV Teding Plan 1, 3-Dioxolane (CAS Number 646-06-0)

Not  specified

Dosed water was available seven days a week and
24 hours a day.

Test materid was prepared weekly and added to
the water bottle. Bottles were changed weekly.

Dosng darted 90 days prior to mating for maes.
Femaes were dosed garting with the mating
period and throughout gestation and lactation.

Mating continued for 15 days or until conception
was confirmed.

Femdes were examined daly for evidence of
copulation.

Two femdes to one mde

Litters of more than 10 pups were reduced to that
number by random sacrifice on the fourth day of
the lactation period.

Litters were weaned 21 days postpartum

Sgnificant  varigions  indude:

o Number of pregnant femaes was about 10
rather than about 20.

s Femdes were tregted from the beginning of
the mating period rather than from two weeks
prior to meting.

& Necropses and microscopic evaluations were
not conducted on animas.

The test meaterid is volatile and dgnificant loss
occurs from open systems. Experience indicates
that it is sable in solution in cosed sysems. The
weekly preparaion and changing of water bottles
likely resulted in a gndl loss of tex materid
concentration as the week progressed. It is
unlikdv that this affects the results.
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Results
® Result

® NOAEL

Remarks Fdd for
Results

No treatment-related effects were noted among the indices used to evaduate
reproductive  performance.

No dgnificantly dgnificant differences were noted between the control and
test group with regard to the number of pups deivered dillborn or viable or
cannibalized and viable at lactetion days 1, 4, 12, or 21.

No treatment-related effects were noted among the progeny survival indices.

No trestment-related effects in body weight were noted for the Fla progeny
a lactation days O, I, 4, 12 or 21.

No trestment-related body weight differences were noted for the femae
parentd rats.

0.1% in drinking water for parentd and F 1 a generations

¢ Mortality  One gravid high-dose femde died during the F a gedation

period. Necropsy examindion revesled no gross abnormadities

8 paend Indices for Parental Parameters F1 a Litter (percent)
Data Fla Female Female Male Female .
Litter Dose Mating Fecundity Fertility Fertility Parturition

0 76.9 100 100 100 100
0.01 60.0 100 100 0 88.9
0.03 47.1 87.5 X7.5 70 85.7
0.10 X4.6 90.0 100 100 90.0

¢ Parental Parentdl body weight gains were unaffected by trestment with the
Body et artide
Weights

¢ 1 rogeny Survival # Pups 82 oiy da\zvmeitn

. eghts
Data Fla Indices* Weaned g
Litter (2
Live 4
Dose  Birth " 21-Day Male Femde Male [Female
Day
Index

0 100 94.9 96.7 46 42 42 40
0.01 97.6 97.5 82.1 35 39 20 39
0.03 96.1 90.5 80.9 26 44 29 42
0.10 100 81.9 94.7 41 40 30 40
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Conclusons
Remarks Fdd

Data Quality
e Reliability

References

Other

References  for
supporting  studies

0 Fla o All ddivered pups appeared outwardly normd. An
Exam examinaion of each pup for extend abnormdities was
conducted a weaning and al pups were judged free of
abnormalities.

v The dgnificantly reduced mesn body weights of 21-day mde
pups in the 0.01 dose group is considered spurious due to lack
of dose response correlation.

¢ Clinical \5ne noted
Signs

Adverse effects recorded were limited to a dgnificant but likey spurious
difference between low-dose trested and control animas in decreased mae pup
body weight (low-dose group on lactation day 21). No Sgnificant differences
were observed between trested and control animas in the following: maternd
mortdity, mating and fetility indices mde and femde fetility, inddence of
parturition, gross abnormdities in pups, number of pups deivered illborn or
viable, or camnibdized (lactation days 1,4, 12 or 21), surviva indices femde
pup body weight, and femade parentd body weight. It is concluded that 0.1% in
drinking water represents a LOAEL for parentd and Fa generations.

Klimisch Code 2. Study design, conduct and reporting are considered religble
to address the test endpoint athough not conducted in accord with glp standards.

One-Generation Reproduction Study with 1,3-Dioxolane in Drinking Water in
Albino Rats Reaults of the FO Generdation. Industrid Bio-Test Laboratories, Inc.
Submitted to PPG Industries March 26 1976.

These results are supported by an inhdaion study & 125 ppm in which no
sgnificant effects on parental or pup parameters were observed. '

1. Sngle Generation Reproduction Study with the Vapors of Dioxolane in
Albino Rats Reaults of the FO and Fla Generations, Status Report. IBT
No. 663-05562 Industriadl Bio-Test Laboratories, Inc. Submitted to PPG
Industries March [, 1976.

2. Single Generation Reproduction Study with the Vapors of Dioxolane in
Albino Rats Results of the FO and F1 b Generations, Status Report. IBT

No. 663-05562 Industriad Bio-Test Laboratories, Inc. Submitted to PPG
Industries April 13, 1976.
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Definitions s Femde Mating Index = | 00(number copulaions ‘/number estrus cycles
required)
Femde Fecundity Index = 1 OO(number pregnanciesnumber copulations)
Mde Fertility Index = 100(number Sresnumber maes mated)
o Femde Fetility Index = 100(number of pregnancies/number of femaes
mated)
¢  Parturition Index = 1 00(number of parturitions/number pregnancies)

#  Survivd Index, 4-day = 1 00(number pups viable a lactation day 4/number
of viable pups born)

o Survivad Index, 21 -day = 1 00(number pups viable at lactation day 2 I/number
of viable pups a lactation day 4)

i) Only one copulation counted per estrus cycle
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One Generation Reproduction Study (Drinking Water, high dose)

Type

Test Substance
Method

HPV Teging Pan 1,3-Dioxolane (CAS Number 646-06-0)

Guideline
GLP

Year
Species
Strain

Route of
administration

Doses
Sex

Control Group
and  Treament

Frequency of
Treatment

Duration of
Test

Premating
Exposure
Period for
Males

Premating
Exposure
Period for
Females

Statistical
Methods

Number of
Animals/group

Vehicle

One Generdtion reproduction Study with F1 a and F1 b litters

1,3-Dioxolane
CAS Number: 646-06-0

None, generdly follows OECD 415

No

1975

Rat

Chales River drain dbino ras (Chales River Wilmington Mass)
Ord, drinking water

05 or 1.0 % in drinking water
Mdes and femades

Received water without test substance
Seven days a week

25 Weeks

90 Days for males used to produce F 1 a pups, maes used to produce F1 b pups
were untreated.

None for Fla generation, dams for Flb generation were trested for approx 67
days prior to maing. This dated with the fird mating period and throughout
gedtation, lactation and a ten-day rest period after weaning of Fa litter before
mating a second time.

Not described other than that a 95% confidence interval was used to evaluate
datigicd  dgnificance.
10

Water
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9 Age a Sudy Initiation
9 Dosing

§ Test Material

Preparation
& Dosing Duration

4 Mating Interval
¥ Examinations

¥ Mating Ratio
$ Culling

§ Weaning

4§ Production of F1 b
Generation  Pups

4 Sacrifice, Gross
Pathology and Organ
Weights

¢ Vaiaions from current
OECD 415 Protocol
Guideline

HPV Teging Plan 1,3-Dioxolane (CAS Number 646-06-0)

Not specified
Dosed water was avalable seven days a week and
24 hours a day.

Test materid was prepared weekly and added to
the water bottle. Bottles were changed weekly.

Dosng darted 90 days prior to mating for maes.
Femdes were dosed dating with the mating
period and throughout gestation, lactetion and a
1 O-day rest period after weaning of Fl a litter
before mating a second time.

Mating continued for 15 days or until conception
was  confirmed.

Femdes were examined daly for evidence of
copulation.

Two females to one mae

Litters of more than |0 pups were reduced to that
number by random sacrifice on the fourth day of
the lactation period.

Litters were weaned 21 days postpartum

Due to the severe effects on offspring and possible
maes in the Fla generation, trested dams were
rested for ten days after F 1 a pups were weaned,
and mated with unexposed proven breeders.
Females were exposed to test substance during the
ten-day intervd after weaning F la pups. Neither
dams nor males were exposed after the F1 b mating
interval  started.

Following weaning of the Hb litter, dl surviving

female rats were necropsed. Eally deaths were

adso necropsed. Weights of adrend glands,

gonads, pituitary glands and uterus were recorded

a necropsy. Fixed tissues (adrends, ovaries,

pituitary glands, uterus and dl gpparent lesions)

were sectioned and stained with H&E for

microscopic examingtion.

Sgnificant  varigions  indude:

& Number of pregnant femaes was about 10
rather than about 20.

4] Femaes were tregted from the beginning of
the mating period rather than from two
weeks prior to mding in the Ha mating.
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# Comments The tet materid is voldile and sgnificant loss
occurs from open systems. Experience indicates
that it is stable in solution in cdosed systems. The
weekly preparation and changing of water bottles
likdy resulted in a smdl loss of tet materid
concentration as the week progressed. It is
unlikey that this affects the results especidly in
light of the sgnificant effects produced by
treatment.

Results

® Result 9 Mating with maes pretrested 90 days with dioxolane to produce the Fla
litter:

0 Treated groups copulated less frequently than controls,
0 Fewer pregnant trested animds deivered that than controls.

0 Onc high-dose mde faled to impregnate either femae he was
pared with and was consdered derile

0 There was a decrease in the number of pups delivered by the
high-dose  group.

0 Both treated groups showed an increase in the number of
dillborn  pups.

0 There was reduced survivd in progeny from trested animas as
compared to controls. Especialy the high-dose 24-hour survivd,
which was zero percent. Reduced survival indices were noted for
the 05% group a each time interva examined.

o Dam's body weght was sgnificantly less than contral’s for the
high-dose group on postpartum days one and four.

§ Maing with proven breeders to produce the F1b litter

0 There was a decrease in the fecundity index and in the
parturition index in the test groups.

0 Thee was a lower female fetility index for the exposed groups.

0 GCross necropsy and histopathology of treated dams was
unremarkable, dthough was a tendency for chances in the
ovaries.

0 Made fetility (unexposed maes) was 100%
0 Mating index was unaffected

o All pups appeared norma and no significant differences were
noted with respect to number of pups born, illborn,
cannibalized, born viable or a lactation days 1,4, 12, and 21.
Pup body weight was unaffected.
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» NOAEL
8 L OAEL

Remarks Fidd for
Results

HPV Tesing Plan 1,3-Dioxolane (CAS Number 646-06-0)

Not found, effects a dl concentrations teted for FO and H generations
. FO (P) Generation: 0.50%
» Fla Generation: 0.50%

Fb Generation: Not applicable Snce no concurrent  exposure

& Mor- One high-dose mde died during the last week of the 90-day
tality trestment period, necropsy reveded the cause of death due to
respiratory problems not related to test aticle exposure
$ Paenta Indices for Parenta Parameters Ha Litter (percent)
DataFla Dose | Femae Female Mae  Female Parturition
Litter (%) Mating Fecundity Fertility Fertility
0 81.8 100 100 90.0 88.9
0.5 40.9 88.9 100 80.0 50.0
1.0 35.3 100 75 75.0 50.0
Number pregnant: control=9: 0.5% = 8, 1.0% = 6 (one high-dose
male was found to be sterile)
& Parental Mean weights of dams on day indicated
Body Dose G-15| Pat Pp-1 PP4 | PP12  PP-21 |PP-28
Weights 0 375 | 369 364 366 | 345 352 | 359
Baps 0.5 398 | 362 344 367 377 31 365
lo 359 | 331 324 316" 338 338 | 334
G- 15 = gedtetion day 15, Pat= day of parturition, PP=postpartum
day
a = ggnificant & p< 0.05
¢ Progeny Number of pups that were
DataFla  Dose | Delivered Stillborn  Cannibalized ~ Viable
Litter o | 55 2 0 53
o5 | as 6 0 39
I o | 14 7 1 6
$ Fa Survival # Pups Bzcljda\{v meﬁn
data Indicest Weaned ody ( )e|g ts
g
Dose | Live Birth 4- 21- Male Femde Male Femadle
(%) Index Day Day
0 %64 925 702 15 | 1B | 4 | &
05 | xe7 615 417 8 | 2 | 42 | 4
10 | 429 00 00 o | o | - |
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0 m\a All pups delivered appeared outwardly normd. An examination
Exam of each pup for external abnormdities was conducted a weaning
and dl pups were judged free of abnormalities.

¢ Clinical
Signs

None noted

& Mortality
Duing the One high-dose femde died post-mating. Necropsy showed

FlbMaing  nongravid female with pyometra

and Gedation
& mo Indices for Parental Parameters Flb Litter (percent)
Litter Dose Fem.ale Femal.e ME}[? Ferqa}c Parturition
Data, (%) Mating | Fecundity | Fertility Fertility
Parental ™7 g4 3 88.9 100 80 100
Data 05 643 66.7 80 60 83.3
1.0 66.7 50.0 75 50 75

dDam Body weights of dams were unaffected by prior trestment with
Body dioxolane during the meating, parturition and lactetion phase of the
Weights Flb litter production

¢ Flb Number of pups tha were [totd (mean per dam)]
Litter Dose Delivered Stillborn Cannibalized Viable
Data, 0 78 (9.9) 2(0.3) 0(0.0) 76(9.5)
PupData 5 43(8.9) 2(0.3) 0(0.0) 41(8.2)
1.0 24(8.0) 0(0.0) 0(0.0) 24(8.0)
ST Survival # Pups 2 1-dy mean
Lilter Indices* Weaned Body Weights
Data, (g

Pup Data pose LiV€
(%) Birth | 4-Day 21-Day Male | Female Mae  Femde
(]

Index ) ) )
o 974|921 8.9 30 | 23 45 44
0.5 95.3 92.7 69.4 10 | 15 57 51
1o 1200 | 917 7121 9 | 9 59 a4

& Flb Pup All pups ddivered gppeared outwardly norma. An examination
Exam of each pup for externd abnormdities was conducted a weaning
and dl pups were judged free of abnormdities.
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¢ Clinical None noted

Signs
(? Gross
Path-
ology

¢Dam
Organ
Weights

No ggnificant differences were noted between control and test
group parentd femdes upon gross pathologic examination.

Dose
0
05
1.0

Organ weights, absolute in grams, reative in g/100g bw
Adrends Ovaries Uterus
abs rel abs rel abs rel
0.082 | 0.0208 | 0.072 0.0179 0.713 0.1803
0.076 | 0.0184 | 0.075 0.0184 0.797 0.1909
0.071 | 0.0172 | 0.065 0.0156 0.686 0.1658

Adrends, ovaries and uterus weights showed a tendency to
reduced weight with increesng dose. None were datidticaly
different from control but the (n) was rdaively smdl. Other
organs showed no tendency to decressed weight with increasing
dose ofdioxolane.

0 Histopathology § Al weighed organs were examined microscopically.

of Dams

Conclusons
Remarks Fdd

No histopathological dterations attributable to the
effects of the test material were observed. In treated
rats, the hilus of the ovary was unusudly prominent an
the amount of ovarian parenchyma agppeared deficient.

Although not considered dgnificat by the examining
pathologidt, the incidence of ovarian focal
“leutinization of stroma” was 0/10, 1/10 and 3/S for
control, low dose and high dose animas respectively.

Drinking water exposure of rats a 0.5 or 1.0% produced clear adverse effects on
reproduction. In the fla mating, it could not be determined if effects were
atributable primarily to exposure of médes, femdes or both. Survivdl of high-
dose pups was especidly affected. In the second exposure using untrested
proven-mae breeders, the effects were less severe suggesting that there was a
male contribution to the reproductive toxicity. This condusion is douded,
however, snce the femdes were not exposed to test article during mating,
gedtation or lactation during the production of this second litter. It is clear that
the femaes were dill affected and therefore the femae was an affected sex
regarding reproductive toxicity of dioxolane.
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Data Quality
® Reliability

References

Other

References  for
supporting  studies

Definitions

Klimisch Code 2. Study design, conduct and reporting are consdered religble
to address the test endpoint athough not conducted in accord with glp standards.

One-Generation Reproduction Study with Dioxolane in Albino Rats, Results of
the FO Generation. Indudtrial Bio-Test Laboratories, Inc. Submitted to PPG
Indudtries duly 2 1, 1975.

One-Generation Reproduction Study with Dioxolane in Drinking Water of

Albino Rats Reaults of the FO Generation Femdes and Proven Breeder Mdes.
Industrial Bio-Test Laboratories, Inc. Submitted to PPG Industries February 16,
1976.

The perinatd mortdity is supported by a the dudy of prenatd and postnatd
devdopment published by Starek e d. in which an increased perinatd death
rate was reported after dosing dioxolane a 1150 mg/kg/day, every other day,
from day 2-20 of gedtation.

Starek K, Baranski B, Berlinska B. The effect of maternd exposure to dioxolane
on prenatal and postnatal development in rats. Pol J Occup Med Environ Hedth
5:159-66 (1992).

o Femde Mating Index = 100(number copulations ‘/number estrus cycles
required)

s Femde Fecundity Index = 1 OO0(number pregnanciesnumber copulations)
Mae Fertility Index = 1 00( number sSresnumber maes mated)
Female Fertility Index = 100(number of pregnancics/number of femaes
mated)

Parturition Index = 100(number of parturitions/number pregnancies)
Surviva Index, 4-day = 100(number pups viable a lactetion day 4/number of
vidble pups born)

s Survival Index, 21-day = 100(number pups vidble a lactation day 21/number
of vidble pups a lactation day 4)

i) Only onc copulation counted per estrus cycle.
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One Generation Reproduction Study, Inhalation

Type

Test Substance

Method
® Guideline
e GLP

m Year
Species

e Strain

Route of
administration

. Doses
Sex

Control Group
and  Treatment

& Frequency of
Treatment

m  Duration of
Test

e Premating
Exposure
Period for
Males

Premating
Exposure
Period for
Females

m  Statistical
Methods

= Number of
Animals/group

Vehicle

One Generation reproduction Sudy with Ha and Flb litters

1,3-Dioxolane
CAS Number: 646-06-0

None, generdly follows OECD 415

No

1975

Rat

Chales River dran dbino ras (Charles River Wilmington Mass)
Inhdation, whole body exposure

125 ppm
Mdes and femdes

Untrested controls, under same chamber housng conditions, same number of
animas per group

Five days a week (seven hour a day exposure)

24 \Weeks

90 Days for maes used to produce F 1 a pups, 120 days for maes (different
mdes) used to produce FIb pups.

None for Fla generation, dams for Flb generation were trested for gpprox 35
days during the F1 a mating and gedtation, then remained unexposed for
goproximately 35 days prior to mating and the second exposure period.

Not described other than that a 95% confidence interval was used to evaluate
daigicd  dgnificance.

10

Air
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4 Age a Sudy Not specified
Initiation

9 Dosing Inhalation, only water was supplied during exposure.

Exposures were conducted in the same chamber being
usd for an ongoing chronic dudy of Dioxolane a the
|aboratory.

§ Test Materia The inhaation chambers were supplied with vapors of
Preparation  and  dioxolane generated by bubbling nitrogen ges  through
Measurement tet materid in a gaswashing bottle. These vapors were

diluted with filtered-conditioned ar to achieve the
desired concentration. Vapor concentration was
measured by gas chromaography hourly during the firgt
two weeks of the study then twice daly for the
remainder of the <udy.

% Dosing Duration & P mdes for F1 a generation were treated arting 90

days prior to mating. Thee maes were sacrificed
diter  mating.

o P mdes for FHb generation were sdected from the
populaion in an ongoing chronic sudy and had
been tregted for 120 days prior to mating.

¢ Dams for the F la litter production were exposed
darting with the 15-day maing period and through
gestation. Exposure was stopped a day or two
before  parturition.

¢  Dams for the F Lb litter production were exposed
about 35 days previoudy during F1 a litter
production. They were then not exposed during
ddivery and lactation. After weaning, exposure
was conducted again during the mating and
gestation period of the F1 b litter production.
Exposure was stopped a day or two before deivery

¢ Mating Interva Mating continued for 15 days.

§ Mating Ratio Two femdes to one mde

4 Culling Litters of more than ten pups were reduced to that
number by random secrifice on the fourth day of the
lectation  period.

% Weaning Litters were weaned 21 days postpartum

€ Production of H b After weaning the Fllitters of pups the dams were

Generation Pups  mated with different maes selected from an ongoing
chronic  dtudy.
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& Sacrifice, Gross Males used to produce the F1 a generation were
Pathology and sacrificed after mating and necropsied. Organ weights
Organ Weights were recorded for brain, gonads, heart, kidneys, liver,

lungs and spleen. A ligt of 31 tissues were removed and
fixed for sectioning and daning including tedes
semind veddes, progate and pituitary.

§ Variations from Sgnificant  vaidions indude :

current OECD ' Number of pregnant females was about 10 rather
4 15 Protocol than about 20.
Guideline '  Femdes were trested from the beginning of the

mating period rather than from two weeks prior
to maing in the Ha mating.

I Only one dose group utilized.

Results

# Result Trestment did not Sgnificantly affect any measured reproductive parameter.
There was a tendency toward an overdl reduction in the number of pups born
and weaned in both the F1 aand F1 b litters of the dosed group but this was not
statistically significant.

® NOAEL Authors  conclusions.
¥ FO (P Genergion 125 ppm
§ FHa Generation 125 ppm
§ Flb Generation 125 ppm

e LOAEL Not dated in the report, apparently > 12.5 ppm

Remaks Fied for § Mortality During

Result i .
eauts the FlaMaing  No moraity observed
and Gestation
¢ Parental Indices for Pearental Perameters, Fla Litter (percent)
Data Fla Female Female Male  Femae Parturiti
Litter Dose Mating Fecundity Fertility Fertility arturition
0 57.9 54.5 100 60.0 100.0
125 64.7 54.5 80 60.0 100.0

Number pregnant: control=6/10 125 ppm = 6/10
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‘0 Parental

Mean weights of dams on day indicated

Body DO 5 15 part PP-1|PP-4 PP-12 PP-21 PP-28
Weights  (ppm)
Dams 0 409 366 361 359 379 373 348
Fla 125 377 348 343 | 346 354 359 339
G-l 5 = gestation day 15, Part= day of parturition, PP=postpartum day
o Progeny Number of pups tha were
Daa Fa Do povereg  SU | conibalized  viable
Litter (ppm) born
0 65 (10.8)" 2 0 63 (10.5)
125ppm 43 (7.2) 1 0 42 (7.0)
a = mean per litter in parentheses
¢ Fla data , Survival # Pups éo%i&d%cr?es?s
a Indices* Weaned A
)
Live
Dose Birth 4- 2 |-Day Male Femal Male Female
Day
Index
0 96.9 93.7 98.1 ‘3 28 49 46
125 97.7 976 974 23 14 49 50
¢ FlaExam All pups ddivered appeared outwardly norma. An
‘ examination of each pup for externd abnormdities was
conducted a weaning and al pups were judged free of
abnormalities.
¢ Clinica None hoted
Signs
0 Organ Maes used to produce the Ha litter showed no difference in
weights P- absolute or relative organ weights for brain, gonads, heart,
males kidneys, liver, or spleen. Absolute lung weighs were reduced
by 8 percent in trested maes and the reaive lung weighs
were reduced by 11 percent (Satigticaly significant p<.05).
O  Histo- Microscopic examingtion of tissues from the maes used to
pathology produce the Fl a litter was unremarkable. The organ weight

HPV Teging Plan 1,3-Dioxolane (CAS Number 646-06-0)

changes in lungs did not have a histopahologica corrdate
No adverse effects on reproductive tissues were noted.
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0 Mortality

During - the No mortdity observed.
FIb Mating
and Gestation
OFElb Indices for Parental Parameters F 1 b Litter (percent)
Litter Dose Fcn'lale Femde M.a!e Femf’;ie Parturition
Data, (ppm)  Mating Fecundity Fertility Fertility
Parental 0 92.9 69.2 100 ) 100
Data 125 50.0 60.0 80 60 100

¢ Dam
Body
Weights

¢ rmb
Litter
Data,
Pup Data

$Fib
Litter
Data,
Pup Data

¢ FibPuw
Exam

$ Clinical
Signs

HPV Teding Plan 1,3-Dioxolane (CAS Number 646-06-0)

Number pregnant: control = 9/10, 125 ppm = 6110

Body weights of dams were unaffected by prior treatment with
dioxolane during the mating, parturition and lactation phase of the

Flb litter production
Number of pups that were: [totd (mean per dam)]
DO Dlivered  Still-born | Cannibalized  Viable
(ppm) |
0 91(10.1) | 809) | 0(0.0) 83(9.2)
125 64(107) | 2003) | 0(0.0) 62( 10.3)
. : 2 1 -day mean
Pu|
Surylval # Pups Body Weights
Indices’ Weaned
(g)
Live
Dose irth 4 2 |-Day Male | Female Male Female
(ppm) Index Day .
0 912 916 | 67.7 29 | 17 50 43
15 9.9 919] 81 2 | 23 46 45

All pups delivered appeared outwardly normd with the
exception of a control femde pup that had microphthdmia of
the right eye. An examination of each pup for externd
abnormalities was conducted a weaning and al pups were
judged free of abnormadities.

None noted
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& Other The report contains no indication that the pups or dams were
necropsied a sacrifice, it is assumed they were sacrificed
without  necropsy.

& Comment Although trestment did not sgnificantly effect any messured
reproductive parameter, there was a tendency toward an overall
reduction in the number of pups born and weaned in both the
Fla and Fb litters of the dosed group. The lack of datiticd
significance may partly be a function of the low numbers of
animds employed in the study. The posshility that the 125
ppm exposure represents a LOAEL for reproduction in the F 1 a
and F 1 b Litters cannot be excluded.

Conclusions

Remarks  Field Trestment of mde and femde abino ras with Dioxolane by inhdlation a 125

ppm did not sgnificantly affect any messured reproductive parameter. The
tendency toward an overal reduction in the number of pups born and weaned in
both the F1 a and F 1 b litters of the dosed group suggests that the dtatistical
significance could have been reached with a larger(n). Although 125 ppm was
consdered to be NOAEL by the authors of the study, the possbility cannot be

excluded that 125 ppmn represents a LOAEL for reproduction under these
conditions.

Data Quality
® Reliability Klimisch Code 2. Study design, conduct and reporting are consdered reidble
to address the test endpoint athough not conducted in accord with glp standards.

References This dudy report was Flit into two documents by the testing laboratory. As it
was a unified experiment with the same dams, both were combined for preparing
this robust summary. The two reports are listed below.

I Single Generation Reproduction Study with the Vapors of Dioxolane in
Albino Rats Reallts of the FO and F la Generations, Status Report. IBT
No. 663-05562 Industriad Bio-Test Laboratories, Inc. Submitted to PPG
Industries March |, 1976.

#  Sngle Generation Reproduction Study with the Vapors of Dioxolane in
Albino Rats Results of the FO and F1 b Generations, Status Report. IBT
No. 663-05562 Industrial Bio-Test Laboratories, Inc. Submitted to PPG
Industries April 13, 1976.

Other These results are supported by two ord sudies from the same laboratory in four
reports (reports were split by litter).

1PV Teding Plan 1,3-Dioxolane (CAS Number 646-06-0) Page 138



References  for 1. Industrial BIO-TEST Laboratories, Inc.; One-Generation Reproduction

supporting  studies Sudy With Dioxolane in Drinking Water in Albino Rats, Reaults of the
FO Generation. (1975), EPA Document No. 878213523, Fiche No.
OTS0205848.

2. Industrid BIO-TEST Laboratories, Inc.; One-Generation Reproduction
Sudy With Dioxolanc in Drinking Water in Albino Rats Reaults of the
FO Generation and Proven Breeder Males. (1975), EPA Document No.
878213524, Fiche No. OTS0205848

3. Industrial BIO-TEST Laboratories, Inc.; One-Generation Reproduction
Sudy With Dioxolane in Drinking Water in Albino Rats Reaults of the
FO Generation. (1975), EPA Document No. 8782 13525, Fiche No.
OTS0205848

4. Indudrid BIO-TEST Laboratories, Inc; Single Generation Reproduction
Study With the Vapors of Dioxolane in Albino Ras, Results of the FO
and F1 a Generations, Status Report. (1976), EPA Document No.
878213527, Fiche No. OTS0205848

Definitions v Femde Mding Index = 100(number copulations ‘/number estt-us cycles
required)

o Femde Fecundity Index = 1 00(number pregnanciesnumber copulations)

v Made Fetility Index = 1 00(number sSresinumber maes mated)

¢ Fende Fertility Index = 100(number of pregnanciesnumber of femdes
mated)

& Paturition Index = 100(number of parturitions/number pregnancies)
Surviva Index, 4-day = 100(number pups vidble a lactation day 4/number of
vidble pups born)

& Survivd Index, 21-day = 100(number pups vieble at lactation day 21/number
of viable pups a lactation day 4)

i) Only one copulation counted per estrus cycle.
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Developmental  Toxicology
Type Developmental  Toxicology

Test Substance 1,3-Dioxolane
CAS Number: 646-06-O
Hoechst Cdanese Lot UN 1166
Purity verified by andyss

Method
# Guideline U.S. Environmentd Protection Agency Toxic Substances Control Act Test
Guidelines - 798.4900

8 GLP Yes

® Year 1991

® Species Rat

® Strain Chales River Crl:CD®BR VAF/Plus

®» Route of Ord gavage in comn ol
administration

# Doses 0,125, 250, 500 and 1000 mg/kg

® Sex Female, pregnant

® Exposure Days 6 to 15 of pregnancy
Period

® Frequency of  Daily
treatment

# Control Group Corn Qil

Duration of test 15 days
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® Statistical Maternd and fetd incidence data were andyzed using the Variance Test for
Methods Homogeneity of the Binomid Didribution (1).

Maternd body weights, body weight changes, gravid uterine weights and feed
consumption vaues, and litter averages for fetd body weights, percent mae
fetuses, percent resorbed conceptuses per litter, fetd osdfication stes and
percent fetd dterations were andyzed usng Bartlett's Test of Hotnogeneity of
Variances (2) and the Andysis of Vaiance (3), when appropriate (i.e, Bartlett's
Test was not sgnificant (P>0.05)). If the Andyss of Vaiance was sgnificant
(P<0.05), Dunnett's Test (4) was used to identify the datistical dgnificance of
the individud groups. If the Andyss of Variance was not gppropricte [i.e,
Batlett's Test was dgnificant (P<0.05)], the Kruskal-Wallis Test (5) was used,
when less than or equa to 75% ties were present; when more than 75% ties were
present, Fisher's Exact Test (6) was used. In cases in which the Kruskal-Wallis
Tet was daidicdly dgnificant (P<0.05), Dunn's Method of Multiple
Comparisons (7) was used to identify the datidicd sgnificance of the individuad
groups. All other Caesarean-sectioning data were evauated using the procedures
previoudy described for the Kruskd-Wallis Test (5).

1. Snedecor, GW. and Cochran, W.G.. Variance test for homogeneity of the
binomia digribution. Statisicd Methods, 6th Edition, lowa State University
Press, Ames, pp. 240-241.( 1967).

2. Soka, RR. and Rohlf, F.J. Bartlett's test of homogeneity of variances.
Biometry, W.H. Freeman and Co., San Francisco, pp. 370-371(1969).

3. Snedecor, GW. and Cochran, W.G. Andyss of Variance. Staidica
Methods, 6th Edition, lowa State University Press, Ames, pp.
258-275(1967).

4. Dunnett, CW. A multiple comparison procedure for comparing severd
treatments with a control. J. Amer. Stat. Assoc. 50; 1096-1 129(1955).
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f Age & Sudy Initition ®  Femaes were approximadly 93 days old a
firg dosing
1 Mades were approximately 24 weeks old when
bred to the virgin femaes

& Number of animas per 1 25 mated presumed-pregnant femaes per dose

group group
9 Test Substance s Test subgtance was prepared weekly at four
Preparation and concentrations  (prepared twice overdl) was
Analysis andyzed for content of tet materid and each
batch was andyzed seven days later to
egablish  dability.
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4 Analysis and Stability Target Day-lI Conc 7-Day Conc

Conc. (mg/gm) (mg/gm)
(mg/gm) Prep | | Prep 2 Prep 1 Prep 2
25 26 | 28 19 27
50 521 36 48 56
100 100 114 94 112
200 198 | 223 190 219
¢ Vehicle - Corn ol
4 Clinical Observation 1 Viability obsarved a lest twice dally.
Performed  and 1 Additiond observations for dlinicd signs of
Frequency test substance effects, abortions, premature

deliveries and deaths were also made
immediately prior to intubation (days 6
through 15 of presumed gedtation) and
approximately one hour post-dosage. These
additional observations were made once daily
during the post-dosage period (days 16
through 20 of presumed gedtation).

» The body weights of the rats were recorded at
least once weekly prior to mating. Body
weights and feed consumption values were
recorded on day O and on days 6 through 20
of presumed gedtations.

4 Mating Procedures Following the acclimation period (gpproximately
two weeks), 160 hedthy virgin femde ras were
placed in cohabitation with 160 breeder mde rats
(one mde rat per femde ret). The remaining 20
virgin femde rats were placed in cohabitation
with breeder mde rats that had mated during the
firg night of the cohabitetion period. Femde rats
with spermaozoa observed in a vagind lavage or
a copulatory plug observed in situ were
considered to be a day O of presumed gedtation
and assgned to individud housing. Femde rds
mated by the same male rat were asigned to
different dosage groups.
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$ Maternal Parameters
Assessed During  Study

{§ Fetal Parameters
Assessed During  Study

9 Organs Examined a
Necropsy

¥ Raionde for Dose

Body weight, feed consumption and clinical signs
during life. A gross necropsy was conducted on
eech rat. The intact gravid uterus was excised and
weighed. The number and placement of implanta-
tion dtes, early and late resorptions, live and dead
fetuses, and the number of corpora lutea in each
ovary were recorded. Uteri from rats that appeared
nonpregnant were dained with ammonium  sulfide
to confirm pregnancy satus

Litter size, placentd weght, gross maformations,
fetd body weight, sex ratio, body cross sections,
skeletd examination. Live fetuses were sacrificed
by immerson in the appropriate fixative.
Approximately one-hdf of the fetuses in eech
litter were examined for soft tissue dterations by
usng a variation of Wilson's sectioning technigue.
The remaining fetuses in each litter were cleared,
daned with dizarin red S(7) and examined for
keletd  dterations.

List not provided, stated in protocol that viscerd
organs that are abnorma will be noted and
retained

The doses were selected based on a 14-day gavage

Selection dudy in non-pregnant rats of the same dran.
Results
® NOAEL &
LOEL for § NOAEL = 250 mg/kg/day
Maternal § LOEL =500 mgkg/day Body weight gain
Toxicity
e NOAEL& ¢ NOAEL =500 mg/kg/day
LOEL for ¥ LOEL = 1000 mg/kg/day Reduced fetd body weights and gross externd,
Developmental Fft tissue and skeletal maformations or variations occurred in the 1000
Toxicity mg/kg/day dosage group fetuses.

® Actual Doses Not caculated, but very close to the target doses of 0, 125,250, 1500 and 1000

Received mg/kg/day
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® Maternal data NO rats.died during the conduct of this study. No clinica or necropsy
observations were caused by dosages of the test substance as high as 1000
mg/kg/day. The 500 and 1000 mg/kg/day dosages of Dioxolane caused weight
loss in dams on days 6 to 7 of gedation. This initid weight loss was sgnificant
(P<0.05) for the 1000 mg/kg/day dosage group, and average maternal body
weight gain was reduced for this group for the entire dosage period (caculated
as days 6 to 16 of gestation), as compared with the control group vaue.
Dosages of 250 and 500 mg/kg/day dightly reduced maternd feed consumption
and the 1000 mg/kg/day dosage of the test substance produced a more marked
reduction in absolute (g/day) and dightly reduced relative (g/kg/day) maternd
feed consumption vaues during the dosage period as compared with the control
group vaues Significantly decressed (P<0.05) absolute feed consumption vaues
occurred for the 500 and 1000 mg/kg/day dosage groups on days 6 to 7 of
gedation. Adminigration of the 1000 mg/kg/day dosage of Dioxolane
sonificantly decressed (P<0.05) absolute materna feed consumption vaues for
the entire dosage period.

® Fetal data f Cesarean Litter size was comparable in dl groups. No
Data Ceesarean-sectioning  parameters  were  affected by  administration
of 1,3-Dioxolane to the dams at dosages as high as 1000
mg'kg/day. The averages for corpora lutea, implantation sites
litter gzes live fetuses and resorptions, and the numbers of dams
with any resorptions were comparable for the five dosage groups.
No litters conssted of only resorbed conceptuses

9 External The 1000 mg/kg/day dosage of the test substance resulted in

and dgnificant increases in the litter and fetd incidences of externaly

visceral  evident tal mdformations and vertebra  maformations

effects interrdlated with the tal maformations and septd defects in the
heart. The gross extend and <oft tissue maformations that were
consdered effects of the 1000 mg/kg/day dosage of the test
substance were eight fetuses (from seven litters) in the 1000
mg/kg/day dosage group litters that had maformed tails. These
maformations differed in severity and included condrictions of
the tall, thread-like tail, short tall and absent tal; thread-like tail
occurred for four fetuses (from four different litters) in this
dosage group. Soft tissue examination reveded three fetuses
(from three litters) a 1000 mg/kg/day dosage group litters that
had ventricular septal defects as their only dteration. One high-
dose fetus was found with a cleft paate
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Skeletd examindtion of fetuses from the 1000 mg/kg/day group
reveded increeses in vertebrd maformations associated with the
tal maformations (five fetuses ' from four litters ' had absent
caudal vertebrae) and other dterations in vertebra and rib
ossfication that were probably interrdated with the more severe
effects evident in the fetuses with visble tal maformations.
These dterations included “scrambling” or reduced osdfication
of centra in the thoracic vertebrae (asymmetric, bifid, unilatera
or asent osdfication, fused ccntrum and arch), the lumbar
vetebrae (fused centrum and arch, centra that were bifid or not
ossfied, and arches that were smal or not osdfied), absent sacrd
and caudd vertebrae and rib-vertebra malformations. These
vertebra maformations and delays in osdfication occurred in 4,
0, 0, 11 and 36" fetuses from 3,0,0, 7 and 16 ' litters in the O,
125,250, 500, and 1000 mg/kg/day dosage groups, respectively.
Of these dterations, dgnificant increases (P<0.01) in the litter
and fetd incidences occurred for thorecic vertebrae with bifid,
unilateraly ossfied or not ossfied centra, lumbar vertebra with a
bifid centrum, and absent cauda vertebrae. In the 1000
mg/kg/day group, the litter average for the average number of
ossfied metacarpd bones per fetus was dgnificantly decreased
(P<0.01) for this dosage group, a dday in ossfication that is
expected because of the gSgnificantly decreased (P<0.01) fetd
body weight that also occurred for this group.

¢ Major
skeletal
defects

9 Feta Dose Group
and Effect 9 To S 500 1000

Fetuses evaluated 382 362 376
Litters with altered fetuses 4431 244 | 152 8 5 1

Fetuses witpnylteration o . 16 52?"‘:

0151 34167 't

fe]
o

Percent fetuses with any alteration
per litter

I
A
N
S

Tail malformations. fetuses 0 0 0 8§ 8

Tail malformations. litters
Heart, ventricular septal defect
Vertebral scrambling. fetuses

<

Vertebral scrambling, litters
Vertebra/rib malform., fetuses
Vertebra/rib maform litters

Sternebrae alterations, fetuses
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Sternebrae alterations, litters
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§ Ossification Satidicdly dgnificant reductions in the average number of
ossified melacarpas per fetus occurred for the 500 and 1000
mg/kg/day dosage group litters, as compared with the control
group vaues. This observation was considered hiologicdly
important and an effect of the test substance for only the 1000
mg/kg/day dosage group because 1) no other dSatisticaly
sgnificant dosage-dependent delays in ossfication occurred
for the 500 mg/kg/day dosage group; 2) the values for the 500
and 1000 mg/kg/day dosage groups did not demonstrate
expected differences reflecting the magnitude of the
difference in the dosages provided (the 500 and 1000
mg/kg/day dosage group litters had averages of 3.12 + 0.18 '
and 3.10 = 0.21 ' ossfied metacapa sites per fetus, values
that are not bhiologicdly different); and 3) the dHatistica
dgnificance of the vaue for the 500 mg/kg/day dosage group
reflected the relatively smadl dandard deviation that occurred
for this group, as compared with the higher vaues for the
standard deviations of the other dosage groups.

Remaks Field for  Food Consumption Food Consumption per dam (gm/day)
Results Dose Leve (mg/kg/day)
Time 0 125 250 500 1000

Days 67 | 222 217 192 1861  182f
Days 616 | 224 236 213 214  20.7%
Days 620 | 238 250 231 234 230

+=p<0.05
Dose Group (mg/kg/day)

Par ameter 0 | 125 250 500 1000
Pregnancies 25/25 | 25/25 25/25  23/25  24/25
Corpora lueta (per liter) 19.6 | 21.2 19.8 20.5 215
Implantations  (per  liter) 170 | 172 167 16.8 171
Liter_size 162 | 162 153 157 157
Live fetuses 405 | 388 382 362 376
Dead fetuses o | o 0 0 0
Ealy resorptions (total) 19 | 23 36 24 31
Late resorptions (tota) 0 | 1 0 0 3

| Resorptions per  liter 44 | 58 8.6 6.5 8.3
| Maes % 478 | 520 500 521 495
| Body weight (mean grams) 338 | 354 346 348 316
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Conclusions

Remarks  Field Based on the results of this study, Dioxolane is not considered a specific

devdlopmental toxin. The developmental NOEL was found to be 500 mg/kg/day
while the maternd NOEL was found lo be 250 mg/kg/day. Neither deaths nor
adverse clinical sgns were observed in any of the animas No adverse effects
are antticipaed for the conceptus in the absence of maternd toxicity.

The materndly-toxic 1000 mg/kg/day dosage of the test substance significantly
reduced (P<0.05 to P<0.0 1) fetd body weights for mae and femde fetuses and
for the combined sexes. This dosage of the test substance adso sgnificantly
increased (P<0.05 to P<0.01) the litter and fetd incidences of externdly evident
tal mdformations, vertdbrd maformations interrdated with the tall
maformations and septal defects in the heart, and significantly reduced (P<0.01)
the litter average for the average number of ossfied metacarpad bones per fetus,
an expected dday in ossfication reated to the significantly decreased (P<0.01)
fetal body weights.

Data Quality

e Reiability Klimisch Code 1. Relisble without resrriction, study meets GLP standards
and/or most requirements

References 1,3-Dioxolane: Ord Devdopmenta Toxicity Study In Crl:CDOBR VAF/Plus's
Presumed Pregnant Rats, Argus Research Laboratories, Inc. 905 Sheehy Drive
Horsham, Pennsylvania 19044 Argus report # 508-002, May 9, 1991, submitted
to Hoechst Celanese Corporation.

Other A subsequent study was published which supports this result. In this study
Dioxolane was administered by gavage every other day from days 8-20 of
gestation as an agueous solution daily doses of 0.14, 0.58 or 1 .15 gkg/day.
Dioxolane adminidration was not associated with increesed embryo or fetus
intrauterine deeth rates or congenita defects & any dose level. The mid (0.58
o/kg) and high dose (1.15 g/kg) were reported to be associated with dose-related]
ddays in fetd development and the high dose showed clear maernd toxicity.
The developmentad and materna NOEL were both judged to be 0.58 g/kg/day
under these conditions of ¢very other day dosing.

References  for Starek K, Baranski B, Berlinska B. The effect of maternd exposure to dioxolane
supporting  studies  on prenatal and postnatal development in rats. Pol J Occup Med Environ Hedth
5: 159-66 (1992).

T =p®0.05, 1= p=0.01
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